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EXECUTIVE SUMMARY 

The Solutia John F. Queeny Plant is located two miles south of downtown St. Louis, Missouri, at 
201 Russell Boulevard. The Solutia Queeny Plant began operations in 1902 as Monsanto. The 
plant operated from 1902 until2005. The Queeny plant occupies approximately 63 acres of 
industrial land in a floodplain located on the west side of the Mississippi River. 

Historically, Monsanto produced the herbicide Lasso in the former portion of the plant known as 
the Acetanilides Production Area. Since the plant's inception in 1902, over 200 products have 
been produced in over 800 different forms, including chemicals, food additives, and drugs. 
During the 1960s, the plant expanded to cover 72 acres and employed 1900 full time personnel. 
By the 1970s, production activities and the number of buildings at the site began to decrease. 
In 1997, Monsanto spun-off Solutia. Pharmacia has since purchased Monsanto and spun- off the 
"new" Monsanto as a separate Agriculture Division. 

Historically, Solutia had a Resource Conservation and Recovery Act (RCRA) Hazardous Waste 
Management Permit for the storage of hazardous waste in a storage pad area and for the 
treatment of hazardous waste in an incinerator. Both permitted, RCRA-regulated units were 
closed in 1994. Solutia identified eight Solid Waste Management Units (SWMUs) and two 
Areas of Concern (AOCs) that may have contributed to subsurface contamination at the Queeny 
Facility. Of these, four SWMUs were carried forward and included in the Administrative Order 
on Consent between the U.S. Environmental Protection Agency (EPA) and Environmental 
Operations, Incorporated, and are currently being addressed by interim measures. 

The primary objective of an Operation and Maintenance (O&M) Inspection Report is to evaluate 
the methodology, procedures, analytical results, and documentation of the groundwater 
monitoring program implemented by Solutia at the J. F. Queeny Plant in St. Louis, Missouri. 

This O&M Report was prepared as part of Missouri's authorization to administer portions of the 
federal RCRA. This report evaluates the technical and regulatory adequacy of the Facility's 
groundwater monitoring program with respect to the regulatory requirements of 40 CFR Part 265 
Subpart F. As a result of this evaluation, the Missouri Department ofNatural Resources 
(Department) has determined the following: 

I. A Baseline Groundwater Monitoring Plan, the's Sampling and Analysis Plan (SAP), was 
received by the Department on October 8, 2010. A review of this document identified 
some issues that should be addressed by submitting replacement pages. 

2. The procedures and techniques being used by the sampling personnel for well purging, 
sample collection, and for the handling and preservation of the samples were 
appropriately performed. This O&M Report identified a few procedural issues that the 
Facility should review and modify in future sampling events. 
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3. Maintenance and/or repair is needed for some of the monitoring wells and should be 
completed if they have not already been addressed. The majority of the groundwater 
monitoring wells at the site appear to be structurally sound and capable of yielding 
reliable samples. 

4. Accurate potentiometric surface and total well depth measurements are being obtained by 
the Facility's field personnel during the annual and semiannual sampling events. 

5. There was greater than an order of magnitude of difference between the volatile organic 
compound (VOC) analytical results obtained by the Facility and those obtained by the 
Environmental Services Program (ESP). The data has some qualifiers (such as dilution, 
estimation because outside of calibration range and estimation because outside of quality 
control limits) that could explain some ofthe differences. Also, differences in analytical 
methods could account for some of the differences. A comparison to historic data 
indicated that analytical data collected by the ESP was higher than historic analytical data 
(2005 O&M) and that the Facility's analytical data was lower than historical analytical 
data. The Facility may want to reevaluate the analytical results for the constituents with 
significant differences and the quality assurance/quality control (QA/QC) data from their 
contract laboratory for the September 6, 2011, sampling event to determine if a specific 
reason and/or cause of these significant differences can be found. 
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1.0 INTRODUCTION 

1.1 Objectives and Scope 

The State of Missouri's RCRA program authorization is, in part, contingent upon periodically 
preparing a review of groundwater monitoring systems and programs at RCRA hazardous waste 

-- - - --------tr-eatment,-stor-age;-and-disposalfF-sB}-facilities. --ene-of-these-evaluations-ufgroundwater---- ---­
monitoring systems is called a RCRA O&M Inspection. 

The primary objective of an O&M is to evaluate the technical and regulatory adequacy of the 
groundwater monitoring program implemented by a as compared with the groundwater 
monitoring requirements contained in the applicable RCRA regulations. The applicable RCRA 
regulations are 40 CFR Part 264 Subpart F for Permitted facilities and 40 CFR Part 265 
Subpart F for Interim Status facilities. Each of these RCRA Sections have also been 
incorporated by reference into and modified by State of Missouri regulations. 

The O&M evaluation concentrates on the Facility's ability to operate and maintain the existing 
groundwater monitoring system and the Facility's proficiency in collecting representative 
groundwater samples from the monitoring system. The O&Ms are accomplished using a two­
step process. The first step is to review the various documents submitted to the Department's 
Hazardous Waste Program (HWP) by the Facility including: 

1. Any monitoring requirements contained in an applicable Missouri Hazardous Waste 
Management Permit, applicable Corrective Action Order on Consent, Corrective 
Measures Implementation Plan, Groundwater Monitoring Plans, etc., and whether the 
is in compliance with these monitoring requirements. 

2. Any activities relating to the groundwater monitoring system, inspections, or 
enforcement actions occurring at the during the period covered by the O&M Report 
and to identify any subsequent issues or potential concerns with the operation and/or 
maintenance of the groundwater monitoring program. 

3. Whether the 's SAP is sufficient per the RCRA requirements and whether the sampling 
personnel are following this SAP in practice. 

The second step in the O&M process is to perform an on-site inspection to: 

I. Visually assess the structural integrity of the existing groundwater monitoring wells at 
the Facility. 

2. Determine if the owner/operator's sampling devices are in proper working order and 
whether the sampling procedures are adequate with respect to obtaining representative 
groundwater samples for analysis. 

3. Evaluate whether individual monitoring wells and piezometers are yielding reliable 
groundwater samples and groundwater elevation data. 
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The Department's HWP is responsible for the preparation of a report based on the results of the 
O&M. To accomplish the O&M objectives, evaluations of the following are completed: 

1. Field measurements of water quality parameters. 
2. Piezometric measurement techniques. 
3 .. __ IheJe~;Jmig!l~£_t,llied fQrJhe_measurement, purging-.,--and.sampling-.Gfmenitoringwelk------------m 

------ ----------4~ - The quality control and preservation procedures used for groundwater samples. 
5. The SAP included in the's current quality assurance project plan (QAPP). 
6. Well and equipment maintenance activities and condition. 
7. The split sampling results. 

At this time there are no Semiannual or Annual Groundwater Reports for this site to evaluate. 
These reports will be reviewed in future O&Ms. This year the Department is tasked with 
preparing an O&M Inspection Report for the Solutia J.F. Queeny Plant south of downtown 
St. Louis, Missouri. There are eight SWMUs and two AOCs that may have contributed to 
subsurface contamination at the Queeny Facility. Of these, four SWMUs were carried forward 
and included in the Administrative Order on Consent between the EPA and Environmental 
Operations, Incorporated, and are currently being addressed by interim measures. These RCRA 
regulated units are subject to the applicable interim status groundwater monitoring requirements 
contained in 40 CFR Part 265 Subpart F. 

This O&M Report evaluates the adequacy of the groundwater monitoring system and monitoring 
wells at the site as specified in the above Objectives and Scope discussion. The sampling 
routines used at the site were observed by Pamilyn Hackler and Ken Hannon of the Department's 
ESP on September 6, 2011, as part of an inspection that coincided with a regularly-scheduled 
groundwater sampling event. Physical examination of the groundwater monitoring system at the 
site was completed by Brenna McDonald of the Department's Missouri Geological Survey 
(MGS) on August 29, 2011. John Truesdale from Environmental Operations, Incorporated, was 
responsible for conducting the actual groundwater monitoring activities. 

1.2 Information Sources 

The following site-specific documents were reviewed in the evaluation of the Facility's current 
groundwater monitoring program. 

1. The most recent O&M Inspection Reports prepared for Solutia, Incorporated, dated 
December 6, 2005. 

2. The Environmental Operations, Incorporated, Baseline Groundwater Monitoring Plan 
dated October 6, 2010. 

3. The O&M Inspection Report for Environmental Operations, Incorporated, as prepared 
by the Department's MGS on the inspection of the monitoring well network at the site, 
dated August 29, 2011. 

4. The RCRA O&M Sampling Audit Report as prepared by the Department's ESP, dated 
September 6, 2011. 
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Additional secondary sources of information, such as local and regional geologic and hydrologic 
studies and the EPA guidance documents, were also consulted in preparing this report. These 
information sources are detailed in the References Section of this report. 

A chronology of the regulatory compliance history relevant to groundwater monitoring, 
corrective action, and site/waste characterization at the Solutia Queeny Plant since the O&M 
conducted in December 2005 is provided as Appendix A of this report. A complete list of 
correspondence among Solutia, EPA, and the Department can be found in the agencies' RCRA 

----mes-ror··soiutta.-----~-----~----~----~----·--------- ----·---·----- -------------- ------ ------ -----------~--------~--------------

2.0 SITE DESCRIPTION AND BACKGROUND 

2.1 Location and Description 

The former Solutia Queeny Plant is located two miles south of downtown St. Louis, Missouri, at 
201 Russell Boulevard. The Facility is located on the west bank of the Mississippi River at 
River Mile 178 (URS, 2002). The legal description of the is theN Y2, NE Yt, SEV-t, Section 26, 
T.45N, R.7E, and S Y2, SE Yt, NE Yt, Section 26, T.45N, and R.7E in the Cahokia Quadrangle in 
St. Louis, Missouri. The Facility occupied roughly 63 acres; of this, approximately 58 acres are 
contiguous and were used for manufacturing. The remaining 4.6 acres, located south of the main 
property, comprise the former Bulk Chemical Storage Area and the former Coal Storage Yard. 
The entire complex is covered either by concrete, asphalt, or crushed stone. An eight-foot tall 
fence surrounds all Solutia properties with only locked gates for access. Location and site maps 
are located in Appendix B of this report. 

A U.S. Army Corps of Engineers flood wall is located east of the property and protects the from 
floodwater. According to the Federal Emergency Management Agency (FEMA) the Facility is 
not located within the 1 00-year flood plain (URS, 2002). A Union Pacific Railroad switchyard is 
also located east of the Facility. Numerous commercial and industrial businesses border the 
Solutia property. A map showing surrounding property is included in Appendix B of this report. 

The Queeny Plant was founded in 1901 under the name Monsanto Chemical Works. In 1933 
Monsanto Chemical Works changed its name to Monsanto Chemical Company. The company 
underwent another renaming in 1964 and became the Monsanto Company. Solutia, 
Incorporated, was formed from a spin-off of the chemicals business of the Monsanto Company 
on September 1, 1997. Pharmacia has since purchased Monsanto and spun-off the "new" 
Monsanto as a separate Agriculture Division. Manufacturing operations at the Queeny Plant shut 
down in the spring of2005. SWH Investments purchased the Queeny Plant and assumed the 
environmental obligations for the property effective June 13, 2008. Environmental Operations, 
Incorporated, in affiliation with SWH Investments II, is assuming the responsibilities for the 
environmental obligations for the Queeny Plant in order to prepare the property for 
redevelopment for light industrial and commercial use. Environmental Operations, Incorporated, 
and the EPA entered into a Corrective Action Order on Consent on September 30,2009. The 
AOC is the regulatory mechanism requiring performance of interim measures and 
implementation of a final remedy at the Facility. 
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The was established on six acres at its current location in 1901 with the chemical manufacturing 
of saccharin. Since its inception, the Queeny Plant has manufactured over 200 products using 
over 800 raw materials. The major products have included but are not limited to: process 
chemicals such as maleic anhydride, fumaric acid, toluene sulfonic acid, and paranitrophenetole; 
plasticizers such as phthlate esters and toluene sulfonamides; synthetic functional fluids such as 
Pydrauls™, Skydrols™, coolanols, food, and fine chemicals such as salicylic acid, aspirin, 

_________ !P-~tl!yLsalic)'late_._benz.oic_a_cid,_and.etha¥all~andagricultmal--c-hemi-c--als---sueh-as-bassoT-M-­
(i.e., acetanilides or alachlor). 

The Queeny Plant has evolved with time. During the 1960s the went through several 
expansions. The acreage of the at its peak was approximately 76 acres with over 1900 
employees. By the 1970s, production activities and the number of buildings at the site began to 
decrease due to a series of sales and consolidations. In 1989 the analgesics business and a nine 
acre parcel of land was sold to Rhone Polenc (now Rhodia). In December of 1990, production of 
Lasso™ was halted. In early 1991 trichlorocarbanilide production ceased. In 1993 the maleic 
anhydride business was sold to Huntsman Specialty Chemicals. In 1995 the manufacture of 
paranitrophenol ended. In 2005 the Rhodia property was sold to Ted Ahrems. A special 
warranty deed was placed on this property restricting the property use to non-residential, 
prohibiting the use of groundwater, and providing easements to the property of the proposed 
corrective action. 

Prior to the shutdown and dismantling of the (spring 2005) the Queeny Plant produced four 
major products and had 95 employees. The ran batch chemical processes to produce, blend, 
package, and repack organic chemical products. Products included: L-aspartic acid and a 
nonessential amino acid used in artificial sweeteners, was produced in the YY Building; 
Skydrol™ fire resistant hydraulic fluids used in the airline industry were blended and repackaged 
in the VV Building; maleic anhydride briquettes produced by Huntsman Corporation; and 
Duralink™, a high temperature stabilizer used in the manufacture of rubber tires by the Flexsys 
joint venture in the P A building (URS, 2002). 

As part of its ongoing efforts to control and remediate hazardous substances from the 
Facility, Solutia removed all underground storage tanks from service. Solutia also 
removed all polychlorinated biphenyl (PCB) sources, implemented a groundwater protection 
plan and dismantled all idle facilities. 
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2.2 Regulated Unit Description and Monitoring Status 

The Queeny Plant contained eight SWMUs and two AOCs that have been addressed in the 
corrective action program and all but four have been assessed as requiring No Further Action per 
EPA's Resource Conservation and Recovery Act Facility Investigation (RFI) responses. These 
four sites are: the VV Building area, the former FF Building Area, the former Acetanilides 
Production Area, and the former Bulk Chemical Storage Area. Of these four SWMUs, three of 

.. ~ - -- ~-- .. - them.requir.egroundwatet.monitocing,theformer--F-F&ilding Area, the.former Acetanilides-------·- -­
Production Area, and the former Bulk Chemical Storage Area. 

VV Building Area. VV Building area served as the production area known as "Central Drumming." 
The building has been removed, with the floor slab currently in place. The area encompassed 
approximately 150 feet (ft) by 225ft. Activities at this location involved the unloading and bulk 
storage of a wide variety of liquid materials and the repackaging ofthese materials or a blend of 
these materials into smaller quantities (i.e., quarts, gallons, 5-gallon, and 55-gallon containers). The 
identified SWMU area associated with VV Building involves a railcar unloading area where 
Aroclhors (i.e., PCBs) were unloaded and pumped into storage prior to repackaging for shipment. 
This area is primarily paved, with some of the area being covered with gravel and a rail spur. The 
primary constituents of concern in this area are PCBs in soil. 

In 1993 Monsanto replaced a section of track along the eastern side of the VV Building. In the 
routine testing of soil for appropriate disposal, the soil was found to contain from 15 to 150 
mg/kg PCB. Approximately 40 cubic yards ( cu yds) of soil were removed and transported to a 
toxic substances control act (TSCA) approved landfill for disposal. In 2004 repairs were made to 
a water line in the northern portion of this area. The excavated soils were found to contain 
PCBs. Approximately 150 cu yds of excavated soil were removed and transported to a TSCA­
approved landfill for disposal. After water line repairs were made, the excavation was backfilled 
with clean fill and the surface repaved with concrete. Subsequent sampling has indicated soil 
impacted with PCBs remains at this SWMU. Additional PCB contaminated soil was removed at 
the VV Building as part of the interim measures required under the AOC. During the interim 
measures a total of2500 tons ofPCB contaminated soil was removed from the VV Building 
Area: 1000 tons from the southern portion and 1500 tons from the northern portion. 

Former FF Building Area. The area associated with the FF Building that constitutes the 
SWMU includes the footprint ofthe former building (an area of approximately 150ft by 75ft) 
and the surrounding area including a former underground storage tank. The ground covering in 
this area is asphalt, crushed, and compacted stone. This area is currently not used and no 
buildings are located in the area. 

The FF Building was a production unit used for the manufacture of trichlorocarbanilide, a 
bacteriostat used in body soap. Production of TCC began at the Queeny Plant in 1951 and in 
early 1991 operations ceased and the was dismantled. One of the raw materials used in the 
production of trichlorocarbanilide was tetrachloroethane (PCE), which WCJS stored in an 
underground storage tank that has since been removed. PCE was recovered during several 
months (in 1987) of operating four recovery wells (REC-1 through REC-4) which were 
constructed with screened intervals penetrating the top of the bedrock. The light non-aqueous 
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phase liquid (LNAPL), comprised mostly of toluene, was also found beneath an area north of the 
former FF Building. The LNAPL covered a relatively small area surrounding monitoring well 
LPZ-4. . 

Interim measures include injection ofRegenOx™ and ORC Advanced™ at 17locations at 
depths of7 to 17ft below ground surface (bgs). RegenOX™ and ORC Advanced™ along with 
3B micro Emuslion® angj:~_iQQ~~hlm:JnQculum®Plus_were-injected--at---15-loc-ations-at--tiepths-of 

---15-to~is--bgs mxfat6Iocation at depths of 50 to 60 bgs. Additional interim measures will 
include continued groundwater monitoring and one to two additional rounds of injection 
activities. 

Former Acetanilides Production Area (APA). The APA produced acetanilides or Alachlor 
also referred to as Lasso™, and it is located in the south-central portion of the Queeny Plant. 
The estimated size of this manufacturing block is 300ft by 450ft. This production area began 
operations in 1966, as a multi-product. The Lasso™ operations ceased in 1991. The ground 
covering in this area consists of buildings, asphalt, concrete foundations of former aboveground 
storage tanks (ASTs), and railroad ballast near the railroad spur. 

Based on subsurface investigation conducted in this area, several constituents used in the Lasso 
production (notably chlorobenzene and alachlor) were found to have leaked into the subsurface. 
Previous groundwater impacts identified through groundwater analyses also indicated that 
chlorobenzene and alachor were at soluble limits. Thus, potential source areas for LNAPL and 
residual LNAPL material that remain in the subsurface and contribute to groundwater impacts. 

Interim measures include injection ofRegenOx™ and ORC Advanced™ at 30 locations at 
approximately 5 ft above bedrock. Fourteen additional locations received ORC Asvance™ only. 
Additional interim measures will include continued groundwater monitoring and one to two 
additional rounds of injection activities. 

Former Bulk Chemical Storage Area (FBCSA). The FBCSA approximates a parallelogram 
shaped parcel of land approximately 285 ft by 300 ft, or approximately 1.94 acres. The FBCSA 
is located outside of the main property and site security fence, but is enclosed by a locked 
security fence. It was purchased by Monsanto in 1968 from Clark Oil Company and included 
two 500,000 gallon ASTs and two 300,000 gallon ASTs that were used by Clark for fuel storage. 

After the 1968 purchase, raw materials used at the Queeny Plant were unloaded from a barge 
terminal, located on the west bank of the Mississippi River, and pumped into these tanks for 
storage. Materials stored at the terminal by Monsanto and others included: petroleum products, 
alkyl benzenes, blends of alkyl benzenes (Purex A-220 and Canadian A-221), Saniticizer 154 
plasticizer (p-t-butylphenyl diphenyl phosphate), monochlorobenzene, ortho-nitrochlorobenzene, 
sodium hydroxide, and potassium hydroxide. The use ofthis area was discontinued in 1987 and 
the tanks were removed. This area has at times been leased to other companies as open space 
storage. 
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The ground covering in this area is asphalt, crushed, compacted stone, and sparse volunteer 
vegetation. Based on previous investigations, a variety of constituents appear to have leaked into 
the subsurface from tanks or pipes leading into and out of the tanks. Specific investigations were 
undertaken to identify the extent of soil impacts and the extent ofLNAPL and residual LNAPL 
materials. Based on these investigations, there are several areas where LNAPL has been 
observed. A sample of LNAPL from former piezometer FBSCA-PZ-5 indicates that the LNAPL 
is composed primarily of chlorobenzene, benzene, and ethylbenzene. 

Interim measures include injection ofRegenOxTM and ORC Advanced™ at 55 locations at 
depths of 5 to 45 ft bgs. Additional interim measures will include continued groundwater 
monitoring and one to two additional rounds of injection activities. 

2.3 Description of Monitoring Well Systems 

The current network of groundwater monitoring wells at Solutia was constructed during 
numerous phases of groundwater investigations. Twenty-eight groundwater monitoring wells 
were installed as part of preliminary investigations in 1983 and 1984. Thirteen monitoring wells 
and four dense non-aqueous phase liquid (DNAPL) recovery wells were installed in 1988 as part 
of the Building FF, Acetanilides Production Area, and Coal Storage Yard investigations. The 
Phase I RFI investigation in 1992 resulted in the installation of five groundwater monitoring 
wells, one 8-inch diameter test well, and a 4-inch diameter observation well. In the summer of 
2000, Solutia completed an additional13 monitoring wells as part ofthe RFI Data Gap 
Investigation. Solutia has reported that 16 of the wells have been closed, though no 
abandonment information has been documented. Additionally, Wells GM-4 and GM-5 have 
been paved over and "lost." Environmental Operations, Incorporated, installed an additional 
nine monitoring wells: Groundwater monitoring wells MW-32A, MW-33, MW-39A, and 
MW -39B were installed in August 2011; and groundwater monitoring wells MW -36A, 
MW-36B, MW-38A, and MW-38B were installed in March 2012. 

The planned baseline groundwater monitoring network of 4 7 wells includes background wells, 
source area wells, and down-gradient wells within and along the plume boundaries. The 
groundwater wells monitor three different units: the fill and Silty Clay Unit, the Sand Unit, and 
the Bedrock Unit in three SWMUs. 

In the former FF Building Area monitoring wells MW-2B and MW-39A are background wells 
for the Fill and Silty Clay Unit. Monitoring wells MW-3, LPZ-2, LPZ-4, and LPZ-5 are source 
area wells within the Fill and Silty Clay Unit. MW-28A, MW-30A, MW-36A, and MW-38A are 
down-gradient wells in the Fill and Silty Clay Unit. 

The Sand Unit at the former FF Building Area has MW-2A and MW-39B as background wells; 
REC-1 and REC-4 as source area wells; and MW-28B, MW-30B, MW-36B, and MW-38B as 
down-gradient wells. 

The bedrock wells at the former FF Building are source area wells OBW-1 and OBW-2 and 
down-gradient well OBW-3. 
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In the FBCSA, HW-2 is a background well; VW-1, VW-2, MW-24A, MW-25A, and FBCSA 
MW-5 are source area wells; and MW-32A and MW-33A are down-gradient wells in the Fill and 
Silty Clay Unit. 

The Sand Unit of the FBCSA has HW-1 as a background well; MW-2, MW-24B, and MW-25B 
as source area wells; and MW-31B, MW-32B, MW-33B, and MW-34B as down-gradient wells. 

---~- ~ --- ~-- -~~---- -

Tntliefofrrier APA, MW-15 is the background and down-gradient well; GM-1 and GM-2 are 
source area wells; and MW-4, MW-5, MW-9, MW-11A, MW-13, MW-19, and MW-23 are 
down-gradient wells in the Fill and Silty Clay Unit. 

3.0 ENVIRONMENTAL SETTING 

3.1 Regional Characterization 

3 .1.1 Regional Geology 

The State of Missouri north of the Missouri River lies in the physiographic province classified as 
the Central Lowlands. The Ozark Plateau province lies south of the river, such that the city of 
St. Louis is geographically situated on the northeastern edge of the Ozark Plateau. St. Louis is 
situated on a monoclinal structure that is dipping to the northeast. This structure has additional 
associated features, including anticlines, synclines, and at least one fault. The St. Louis Fault is 
the nearest bedrock structure and is located 1.5 miles to the west. This vertical fault strikes 
N. 5° E. and has a net offset of 10ft. The Solutia site is on the down-thrown side. 

Additional structural features include the Cheltenham Syncline, Eureka-House Springs Anticline, 
and the Dupo-Waterloo Anticline. The axis ofthe Dupo Anticline lies 2 miles east ofthe Solutia 
site. The Dupo Anticline strikes north-northwest and has a gentle slope on the east side and a 
steeper slope on the west side. This anticline has a history of natural gas production as well as a 
small amount of oil. 

Mature karst topography has developed behind the bluffs on the major rivers where carbonates 
make up the bedrock just below the surface. Coalescing sinkhole fields, loosing streams, and an 
extensive cave network are all present in upland areas where the bedrock is composed of soluble 
Mississippian limestone. Karst features are not as prevalent beneath areas covered with 
relatively insoluble Pennsylvanian-age shale and clay. The nearest notable karst feature to the 
Solutia site is a sinkhole in Lafayette Park located approximately 1.25 miles west-northwest of 
the site. Other sinkholes may be closer to the site, but their presence has been obscured by 
development. 

3 .1.2. Regional Stratigraphy 

Surficial materials in the St. Louis area consist of fill, alluvial deposits, and glacial materials. 
The glacial materials are expressed as. till consisting of silt and clay with some gravel that tend to 
be very stiff. These materials may possibly be derived from loess or glacial lake deposits. The 
recognizable glacial materials generally occur along the Missouri, Mississippi, and Meramec 
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Rivers. Most of the surface soils in southern and southwestern portions of the St. Louis area are 
formed from limestone residuum or from the loess. 

The following is a description of the bedrock stratigraphy in the St. Louis Area as described in 
the book "The Stratigraphic Succession in Missouri" (1961), the Comprehensive Groundwater 
Monitoring Evaluation, Solutia -Queen, St. Louis Missouri (DNR, 2001), and RFI Data Gap 
Investigation Report (URS, 2002). 

The St. Louis Limestone formation of the Paleozoic Era, Mississippian System Meramecian 
Series is the first competent bedrock below the site (approximately 90ft thick). It is a very hard 
light yellow to grayish rock, mostly pure carbonate but may contain some gray, breccia beds, and 
dolomite pseudo-concretions. The Salem formation underlies the St. Louis limestone. The 
Salem formation (approximately140 ft thick) is a white to blue-gray, argillaceous, locally oolitic, 
and cross-bedded limestone. A distinctive "bulls-eye" chert nodule zone occurs near the top of 
the Salem formation and indicates the approximate contact with the St. Louis limestone. The 
Warsaw formation underlies the Salem formation. The Warsaw formation (approximately 110ft 
thick) is buff to gray, argillaceous limestone interbedded with green calcareous shale. 

The Burlington-Keokuk Limestone Undifferentiated Formation is the uppermost formation of the 
Mississippian System Osagean Series and is conformably overlain by the Warsaw formation of 
the Meramecian Series. The Burlington-Keokuk Limestone Undifferentiated Formation 
(approximately155 ft thick) is coarse grained, white to brownish-gray, cherty, crinoidal, massive 
limestone. The Fern Glen Formation underlies the Burlington-Keokuk Limestone 
Undifferentiated Formation. The Fern Glen Formation (approximately 60ft thick) is a gray­
green to red, fossiliferous, thickly bedded limestone with the upper portion of the formation 
being cherty. A thin red shale marks the bottom of the Fern Glen Formation. The 
undifferentiated Chouteau Group of the Kinderhookian Series underlies the Fern Glen Formation 
and forms the basal unit of the Mississippian System. The Chouteau Group (approximately 40ft 
thick) is made up of discontinuous limestone and rests unconformably on top of the Devonian 
System. 

The Devonian System is represented by the thin presence of the Grassy Creek Shale. The Grassy 
Creek Shale (3 to 20 ft) is a gray-black, fissile, carbonaceous shale. The Grassy Creek Shale 
rests unconformably on the undifferentiated Silurian dolomite. The Silurian dolomite ( 40 to 120 
ft thick) is silty and contains some small amounts of chert. 

The Silurian dolomite rests unconformably on the Ordovician-age Maquoketa Shale. The 
Maquoketa Shale (approximately 140ft thick) is a blue-gray, often calcareous, platy shale. 
Below the Maquoketa Shale are over 2500 ft of Cambrian and Ordovician-aged limestone, 
dolomite and sandstone that comprise the Ozark Aquifer. The Maquoketa Shale forms an 
important upper confining unit for the underlying Ozark Aquifer. 
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3.1.3. Regional Hydrology 

Regionally, groundwater in St. Louis City flows from west to east towards the Mississippi River. 
The quantity of groundwater available for production in St. Louis City varies with depth and 
location. Large amounts of fresh water are stored in the bedrock and alluvium, although the 
alluvial aquifers are generally more productive than the bedrock aquifers. Alluvial wells can 
produce wate~ !IP tq (l ~at~ oJJQ_DO gallonJ> __ perminute_(gpm}.--Shallow bedreck-weHs, with- - -

--compfetron depths less than 300ft, generally yield 10 to 15 gpm. However, deeper bedrock 
wells with completion depth deeper than 500 ft bgs can produce between 50 to 465 gpm. 

Groundwater quality also varies greatly with depth and location. Shallow groundwater from 
wells completed in Pennsylvanian-age bedrock generally has a higher content of dissolved solids 
than groundwater from wells completed in alluvium or the deeper Mississippian, Ordovician, and 
Cambrian bedrock. All shallow sources of groundwater are subject to surface and near-surface 
contaminant sources due to the presence of sinkholes, fractures, and enlarged bedding planes that 
allow surface water to enter the shallow aquifers. 

Based on a review of the region on behalf of the EPA in 1989, it was determined that no drinking 
water supply wells exist within a one-mile radius of the Queeny Plant. Solutia's water supply 
comes from the City of St. Louis, whose source is the nearby Mississippi River. There are two 
city water supply intakes near Solutia; one 1.5 miles upstream to the north and another 5 miles 
upstream to the north. The nearest downstream water intake is 68 miles to the south in Chester, 
Illinois. 

3.2 Site Characterization 

The site area is considered to be part of the Mississippi River floodplain. A significant amount 
of development has occurred over the past 200 years and the associated filling activities have 
raised the ground surface elevation and extended it eastward. This increased ground surface 
elevation and area, combined with the floodwall, which is immediately east of the property, has 
shifted the eastern edge ofthe flood plain east of the site (URS, 2002). The surficial fill material 
consists mainly of clay, silt, sand, and debris. Underlying the surficial fill are glacial, alluvial, 
and colluvial deposits. The glacial material generally consists of gravel, sand, and silt, which are 
very dense to hard, originating as colluvial-fluvial materials deposited by melt-waters. The 
alluvial and colluvial deposits consist of interbedded sand, silt, and clay that were laid down on 
top of the glacial deposits by the current Mississippi River. Colluvial deposits were deposited 
concurrently with alluvial deposition at the flood plain margin. The general grain-size of 
alluvial-colluvial deposits above the bedrock becomes coarser with depth, from clay to sand. 
Four stratigraphic units have been identified beneath the Facility: fill, silt and silty clay, sand, 
and bedrock. 
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3.2.1. Surface Materials 

Fill is the most extensive and continuous overburden unit, with thickness ranging from 2 to 
32ft in the northern portions of the site. The fill material is comprised of both native 
alluvial soils and non-native debris such as ash, cinders, bricks, glass, pottery, 
construction debris, coal fines, and gravel. In the former Lasso production area, the fill 
was noted to contain chat. In the quarry area, the mined rock has been replaced with over 
--l00ft-offill--mat~1al.--The-quarry-walls-are--theught-tebenearly vertieal--aftending-up --- --- ------ ------
100ft to an elevation of 400ft above mean sea level (AMSL). Fill in the former coal yard is 
overlain with 2 ft of a coal layer. 

Below the fill, across most of the site, is a relatively lower permeability fine-grained alluvial silt 
and clay unit with some areas of clayey silt and interbedded sand seams. The silty clay is absent 
in some areas across the site, predominately in the former Quarry Area where the overburden 
was removed during the quarrying of the underlying limestone. The silty clay is generally a 
mixed gray to brown to yellow in color. The thickness ranges from 4 to 10 ft thick at the 
bedrock high and can be 30ft or greater in the northern and southern portions of the site. The 
sand seams are usually water saturated and generally appear to be physically and hydraulically 
isolated. 

In the northern and southern portions of the site a sand unit underlies the silty clay and extends to 
bedrock. The sand is absent in the central portion of the site where a bedrock high exists. On the 
bedrock high, the silty clay directly overlies the bedrock. The sand unit in the northern portion 
of the site consists of a light brown to grayish brown, moist to wet, fine- to medium-grained 
sand. This sand unit varies in thickness between 50 and 60ft before it thins to the south, 
southwest, and southeast towards the bedrock high in the middle of the site. Sand in the southern 
portion of the site, near the coal storage yard and bulk chemical storage area, is an olive gray, 
brown, or tan, moist fine-grained sand unit that grades downward to a more coarse-grained sand. 
This sand unit varies in thickness from 22ft to 53 ft. 

3.2.2. Bedrock Formations 

The upper bedrock identified at the Solutia site is a limestone from the St. Louis Formation of 
the Meramecian Series. The limestone is described in boring logs from the as finely to coarsely 
crystalline, fractured, and weathered. Fractures may be filled with clay or secondary 
mineralization. 

The bedrock surface is uneven with a topographic high near the center of the site and lows in the 
north and south. The bedrock surface generally slopes to the east towards the Mississippi River. 
The northern bedrock low near monitoring well MW-2 may reflect a former erosional stream 
channel. In the area of the bedrock high the shallowest depth to bedrock is less than 1 0 ft. A way 
from the bedrock high, the depth to bedrock is as much as 91 bgs. In the southeastern portion of 
the site, a former limestone quarry extended to over 1 00 bgs. The quarry has since been filled. 
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3.2.3 Site Hydrogeology 

Groundwater at Solutia is encountered within three major water bearing zones: fill and silty 
clay, sand, and bedrock. Local groundwater flow and direction at Solutia is influenced by the 
bedrock high noted in the central portion of the site. The shallow groundwater in this area 
generally flows radially away from the bedrock high and then turns back east toward the river 
away from the bedro~kJJ.igh. __ Ihe__u.ppermostzoneis_within-the-till--and-silty-~ay-that t~ther- -

------ -- -covers-the-entire--site. The majority of the water in this zone is contained within the various sand 
lenses encountered in the silty clay, however, there are some zones of granular material in the fill 
that yield water. The sand unit represents the major groundwater migration pathway due to its 
hydraulic properties (i.e., relatively thick and permeable). Groundwater in the bedrock unit is 
believed to generally flow east toward the Mississippi River. The primary flow path is 
considered to be through secondary porosity features in the bedrock, which could include 
fractures, joints, bedding planes, or solution cavities. 

Infiltrating precipitation is expected to migrate downward into the fill and silty clay and further 
downward into the sand units. The groundwater in wells screened within the fill and silty 
material is typically found at 6 to 1 0 bgs. With the absence of any significant sandy alluvium in 
the center of the site, shallow groundwater appears to migrate radially away from the bedrock 
high near the former Lasso TM production area prior to migrating more towards the Mississippi 
River. Groundwater originating north of the bedrock high appears to migrate towards the 
northwest and down into the sand prior to migrating east toward the Mississippi River. In the 
southern portion of the, groundwater flow direction appears to be towards the southeast. 

Slug tests were performed on various wells and the potential communication between the 
groundwater within the fill and silty clay unit and the river was evaluated. These tests which 
effectively measure the most permeable material in the screened zone produced hydraulic 
conductivity values of 5.1xl0·5 to 1.1x10·1 centimeters per second (em/sec) for the fill and silty 
clay. The more permeable granular material in the fill or sandy lenses in the silty clay influence 
these higher values. In addition, negative or only minor communication between the 
groundwater in the fill and silty clay and the river was identified (OBG, 1999). As such, they do 
not represent a significant groundwater migration pathway to the river. At nested well locations, 
comparison of the potentiometric surface between wells screened in the fill and silty clay with 
those screened in the underlying sand shows a downward vertical gradient. Therefore, the thin 
lenses of permeable material in the fill and silty clay unit are isolated and do not exhibit 
significant direct communication with the river, but primarily serve as a connective media with 
the underlying sand. 

Calculated groundwater flow gradients in the fill range from 0.004 feet per foot (ft/ft) to 
0.011 ft/ft and calculated velocities ranged from 0.89 to 1.57 feet per day (ft/day). In the silty 
clays, the hydraulic gradient was calculated in a range from 0.006 to 0.009 ftlft. Calculated 
velocities ranged from 0.007 to 1.013 ft/day. 

The entire thickness of the sand unit is generally confined with depths to water ranging from 
approximately 17ft to 35ft bgs. The unit is confined by the overlying silty clay. The 
groundwater flow direction in the sand is generally east, toward the river. Slug tests and pump 
tests conducted at the site produced hydraulic conductivity values of 5.6x10-2 em/sec for the sand 
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located north of the bedrock high, which is within the anticipated range. In addition, evaluation 
of the communication between the sand unit and the river showed a positive relationship between 
river stage and groundwater elevation (OBG, 1999). The hydrogeological properties are 
believed to be similar in the sand to the north and to the south of the bedrock high. A 
comparison of the potentiometric surface in wells screened at different depths in the sand unit 
shows very little vertical component, which indicates that flow is generally horizontal. This 
indicates that the sand unit is the primary pathway for offsite migration and suggests that if any 

...... -- --- -.rommunication with hedrookex.ists,.ft.dee.s-not-induee1rvertical-grndient-within-thesand-unit~----- --- --· 
In the sands, hydraulic gradients ranged from 0.001 to 0.02 ft/ft and velocities from 3.94 to 5.25 
ft/day. 

Groundwater flow in the bedrock is typically through fracture, joint, bedding plane, and solution 
cavity systems and therefore does not have the same characteristics as porous media flow (as in 
the sand or silty clay). The flow direction in the bedrock is largely influenced by the orientation 
of corresponding fractures, joints, bedding planes, etc., in addition to recharge from or discharge 
to the river and the driving head of groundwater. Depth to groundwater in bedrock wells 
resembles depths in nearby sand wells, ranging from 10 ft to 33 ft bgs. Closer to the river, 
bedrock wells have potentiometric surfaces that are slightly higher than adjacent wells screened 
in the sands. 

Seven monitoring wells are screened in bedrock, including monitoring wells MW -2R, MW -8R, 
MW-13R, MW-21R, OBW-1, OBW-2, and OBW-3. Monitoring wells MW-2R, MW-8R, 
OBW-1, and OBW-2 are bedrock wells where the top bedrock is above the local sand unit. 
Monitoring wells MW-2R and MW-8R are located along the eastern perimeter of the site and 
have associated Wells MW-2B and MW-8B screened in the sand. Comparison of water levels in 
these wells show an upward hydraulic gradient. Monitoring wells OBW-1 and OBW-2 do not 
have associated wells screened solely in the sand. 

Monitoring wells MW-13R, MR-21R, and OBW-3 are located on the bedrock high where the 
sand unit is absent. The bedrock in this area is overlain with the fill and silty clay units. Well 
MW-13R has an associated shallow well MW-13. Water levels in these wells suggest a 
downward gradient. Monitoring well OBW-3 is located near Well MW-9, which is screened in 
the fill/silty clay unit. Water levels reported for these two wells suggest a downward hydraulic 
gradient. Monitoring well MW-21R is located in the bedrock high and there are no shallow 
wells in the vicinity ofthis well. 

These results suggest that flow near the bedrock high area is vertically downward from the fill 
and silty clay to bedrock and as the distance away from the bedrock high increases, there is a 
reversal in the vertical direction of flow and flow is from bedrock to the sand unit. Horizontal 
groundwater flow in the upper limestone bedrock appears to be east-northeast toward the 
Mississippi River under an approximate hydraulic gradient of 0.007 ftlft. 
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4.0 OPERATION AND MAINTENANCE INSPECTION 

The primary objectives of this section are to determine if: 

1. The Facility's subsurface measurement procedures and groundwater analysis protocols 
are capable of yielding reliable, consistent and representative hydrologic, and 

___ .eonta.minant-concentration-data;·····-~·-····· --- ~-~------ · ·····- -··-····· 

2. The Facility's evaluation of the hydrologic data adequately represents the site 
hydrology and if the groundwater monitoring program is capable of detecting the rate 
and extent of any contaminant movement at the site. 

In order to achieve these objectives, Ms. McDonald ofMGS conducted a field inspection of the 
monitoring well network for physical condition, observed the well purging activities of the 
Environmental Operations, Incorporated, sampling team, and obtained water level measurements 
from selected wells on August 29, 2011. This MGS field inspection involved examining the 
monitoring wells for physical integrity with regard to surface seals, inner and outer casings, and 
general well condition. The water level measurements were collected to compare the static water 
levels in two regularly-sampled wells at the site. Mr. Truesdale from Environmental Operations, 
Incorporated, was in attendance during the MGS inspection. 

In addition to the MGS inspection, a field inspection to observe and assess the sampling 
equipment, methods and procedures used by the Facility to collect groundwater samples was 
conducted by Ms. Hackler and Mr. Hannon of the ESP on September 6, 2011. Mr. Truesdale 
from Environmental Operations, Incorporated, was responsible for collecting the groundwater 
samples. Five split groundwater samples and one duplicate sample were collected from the site 
during this field inspection for analysis by the ESP laboratory and a contract laboratory and for 
comparison with the analytical results obtained by the Facility's laboratory. 

4.1 Review of Groundwater Sampling and Analysis Plan 

A SAP is written documentation detailing the overall operation of the groundwater monitoring 
well system and data collection methods at a site. Each plan should document the procedures 
used in collecting groundwater samples from the monitoring wells and in the analysis of these 
samples such that these procedures are done in a proper and consistent manner regardless of the 
personnel involved. A SAP should be available to field personnel at all times including any 
contractors performing groundwater monitoring tasks for the Facility. Field personnel should be 
thoroughly familiar with the contents of a site-specific SAP and are responsible for strict 
adherence to the procedures specified in the SAP when collecting groundwater samples at a site. 

The Department believes a SAP should include an adequate level of detail to accommodate all 
issues that might affect the quality of groundwater samples and the proper management of those 
samples. The Department also believes a SAP should include sufficient detail to be able to serve 
as a complete guide to a new sampling team. The HWP has developed a SAP Worksheet 
(Appendix D) that outlines the technical requirements that are typically expected and/or desired 
to be included in a good quality SAP. 
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The Department received a Baseline Groundwater Monitoring Plan on October 8, 2010, and 
referred to a Health and Safety Plan (HASP) that was included in the Interim Measures Work 
Plan (IMWP). The SAP was reviewed to determine the adequacy of the described sampling 
procedures to provide representative samples and to meet other provisions of sampling procedures 
toward meeting the regulatory requirements of 40 CFR Part 265 Subpart F. A SAP Worksheet 
was prepared based on the 2010 SAP as a part of this O&M Report and a copy of the completed 
worksheet can be found in Appendix D. 

Review of the Facility's current SAP determined that the document contains almost everything 
the HWP expects in a good quality SAP. However, the review did identify several minor issues, 
detailed below. We request that the Facility consider submitting replacement pages to update the 
SAP to the current site conditions and sampling procedures. 

1. The SAP should be updated to include specific container/cap type for each analytical 
method, the volume of each type of sample container, and the maximum parameter­
specific holding time. 

2. The laboratory QA/QC should include verification, validation, and reporting of 
analytical data (percent recoveries for spiked samples, analytical detection limits, raw 
analytical data, and calculations, etc.). 

3. The SAP should include a HASP. The SAP refers to a Health and Safety Plan as part 
ofthe Interim Measures Work Plan (IMWP). Ideally this information should be located 
with the SAP, because it is intended as a guide to those performing groundwater 
monitoring. Specific HASP items needed in the SAP as recorded in the SAP 
Worksheet include: special sample handling requirements, periodic medical 
monitoring for personnel, a field emergency contingency plan, level of required 
personal protective equipment, the telephone numbers and location of emergency 
facilities, field personnel training requirements/documentation, and physical/chemical 
hazards discussion. 

4. The SAP discussion of routine well inspections and maintenance procedures does not 
include other procedures for periodically assessing subsurface casing integrity 
(i.e. gauge ring, caliper logs, down well video logging) or provisions for 
repair/replacement of wells if indicated. 

4.2 Physical Integrity Inspection of Monitoring Wells 

Ms. McDonald of the Department's MGS in conjunction Mr. Truesdale from Environmental 
Operations, Incorporated, conducted a field inspection of35 monitoring wells associated with the 
groundwater monitoring network at the site on August 29, 2011. Thirty-two of the wells were 
above-ground completions with the remaining 3 wells being flush mounted completions. The 
following activities were performed during this inspection. 

1. A visual inspection of each monitoring well was conducted to evaluate the physical 
integrity of the wells with regard to surface seals, inner and outer casings, and general 
condition of the well. 
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2. The static groundwater elevation was measured in two regularly-sampled monitoring 
wells. 

3. Photographs were taken of each monitoring well that was inspected. 

A Measurement, Purging and Well Integrity Worksheet detailing the field inspection of the wells 
was completed by the MGS. A copy of the complete MGS Worksheet and copies of the pictures 
taken during the in~p~<;_tiQ!U!Ie_J2roYidedin_Appendix-E .. The-f(}llowing disc-ussffin-presents-an-----~----­

~-eva1uailonofthe observations, comments, and findings documented by the MGS during the field 
inspection. 

The MGS inspection revealed that most of the well completions were in good condition with 
respect to visible portions of the wells including structurally sound surface seal, risers, protective 
casings, and locking mechanisms to restrict access. The MGS inspection report cited the 
following observations regarding the physical integrity of the wells at the site. 

1. There are no visible surface seals on 8 monitoring wells (MW-2A, MW-2B, MW-2R, 
MW-19, OBW-1, VW-1, VW-2, and VW-2B). There are cracked and/or deteriorated 
surface seals at 4 monitoring wells (MW-3, MW-11B, MW-14, and OBW-2). 

2. The protective casings are damaged or do not operate properly at MW-2A, MW-11B, 
and GM-2. There are four wells with damaged bolsters (MW-2A, MW-3, MW-4, 
MW-11B). There are three monitoring wells that are not protected by bolsters (HW-1, 
MW-2B, and MW-31B). These bolsters may protect monitoring wells from being 
damaged. 

3. The wood concrete forms are still attached to the surface seals of three wells (HW -1, 
MW-24A, and MW-24B) and may allow surface water to pool around the surface 
completion of the well. 

If not already repaired, the preceding issues should be investigated prior to the next groundwater 
sampling event. Documentation of any repairs should be provided in the next Annual Report 
submittal. 

4.3 Water Level and Total Well Depth Measurement Audit 

During the MGS field inspection, Ms. McDonald of the Department's MGS obtained static water 
levels from two regularly-sampled monitoring wells at the site. The Facility's consultant also 
measured the static groundwater levels for these same wells. 

The MGS used a 300 foot Solonist model number 12668 water level meter to measure static 
water levels in each well with these readings recorded to the nearest 0.01 foot. The water level 
probe was decontaminated between wells by immersing it in a five gallon bucket of Alconox and 
water, followed by a deionized water rinse. However the probe was not rinsed during the 
mormng. 

These static water levels were measured to compare the down-well measurement techniques 
between the MGS and the Facility and to verify that the Facility is obtaining accurate readings. 
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The readings taken by MGS and the Facility along with a comparison of these measurements are 
provided in the following table. 

Table 2: Water Elevationffotal Depth Measurements Comparison of Results 

·-0~7-----~--- ---
0.08 

Note 1: The Difference was calculated by subtracting the 's reading from the MGS reading. 
Note 2: The Percentage Difference was calculated by taking the absolute value of the Difference for each well, 

dividing by the MGS reading, and multiplying by 100. 

The Facility's measurements are slightly deeper than the corresponding MGS measurements. 
The preceding table shows the measurements between the MGS and the Facility are generally in 
close agreement and supports the conclusion that the down-hole measurements being obtained 
and reported by the are reasonably reliable and accurate. 

4.4 Audit of Field Sampling and Analysis Procedures 

Ms. Hackler and Mr. Hannon of the Department's ESP conducted a field audit of the sampling 
procedures used by the ' s sampling team on September 6, 2011, during the regularly-scheduled 
groundwater sampling event. The RCRA O&M Sampling Audit Report provided in Appendix F 
details the observations and comments on the well purging techniques used by the Facility's 
sampling team during the sampling event. 

During the audit, the ESP observed the sampling and analysis procedures used by the Facility' s 
sampling team to collect groundwater samples from the following five monitoring wells: LPZ-5, 
OBW-1, REC-4, MW-24B, and MW-24A. The ESP conducted the following activities during 
this field inspection: 

1. Observed and recorded the physical properties of water evacuated from the wells. 
2. Recorded the's measurement of pH, temperature, and specific conductance, dissolved 

oxygen and oxidation-reduction potential field parameters of water evacuated from the 
selected wells. 

3. Measured the pH, temperature, specific conductance field, turbidity, dissolved oxygen, 
and oxidation-reduction potential field parameters from the selected wells. 

4. Observed the's sample handling and preservation procedures. 
5. Collected split groundwater samples from the selected wells. 

The Facility's sampling team evacuated the monitoring wells with a low flow method using a 
GeoTech GeoPump 2 peristaltic pump, the tubing through the pump was MasterFlex flexible 
tubing, and the withdrawal tubing was one-eighth inch polyethylene tubing. Evacuated water 
that was not used for sampling was placed in five gallon buckets and then transferred to a waste 
drum on site. The drum will be picked up by a hazardous materials contractor when full 
(the contractor changes periodically). 

17 



After each purge volume at a well, the Facility personnel measured the pH, specific conductivity, 
temperature, oxidation-reduction potential, and dissolved oxygen of the groundwater using the 
following equipment: a YSI, Pro 000, number 09H101046 and Ex Stik II, number 160293. 
The calibrated the instruments at the beginning of each day. 

The Environmental Operations, Incorporated, sampling personnel sampled five groundwater 
-· __ -· ____ _m_onitoring_wells during_ESP-'-s .v.isit~-RaGh weU-use-d-the-same-peristalti-c-pump to-remove-the- - --- ----

groundwater. Field measurements for pH, temperature, oxidation-reduction potential, percent 
and absolute dissolved oxygen, and specific conductivity were taken on all five wells by the 
personnel and ESP. Additionally, ESP acquired turbidity measurements on the purge and sample 
water. Facility personnel used a flow-through cell to determine field measurements and the ESP 
utilized a cup to determine a discrete field measurement. 

Sample collection was performed using the same apparatus used in well evacuation. 
Sample containers were filled directly from the sampling apparatus to the sample containers. 
Samples were taken in proper procedural order by the ESP with VOCs first, dissolved gasses 
second, total organic carbon (TOC) third, sulfide fourth, nitrate fifth, and then filling one 
Nalgene liter container for alkalinity, total dissolved solids, chloride, and sulfate. The Facility 
personnel were mistaken in the analysis for which the bottles were labeled, although personnel 
believed they were filling TOC third and dissolved metals last, the was collecting dissolved 
metals samples third and TOC last. 

All the sample containers used by the Facility to collect groundwater samples in September 6, 
2011, supplied by the contracted lab, it is unknown if they pre-cleaned the containers. The 
volatile organic analysis (VOA) sample containers were three 40 milliliter (mL) Teflon septum 
clear glass vials. The total organic carbon sample analysis container was a 250 mL amber bottle 
preserved with sulfuric acid. The samples collected for dissolved gasses were collected in three 
20 mL Teflon septum clear glass vials. The samples collected for Sulfide was collected in a 250 
mL Nalgene bottle preserved with Zinc Acetate and sodium hydroxide. The samples collected 
for dissolved iron and manganese were collected in a one litter Nalgene bottle. 

The split samples were collected by alternatively filling the Facility and the ESP containers from 
the tube connected to the peristaltic pump. The ESP collected samples in descending order of 
parameter volatilization (i.e., VOA before metal containers). The Facility; however, collected 
some samples out of order, by mistakenly confusing TOC sampling container for the dissolved 
iron and manganese container. 

Sample containers were not labeled. The 's sampling personnel labeled a resealable plastic bag 
with the well number and placed the unlabeled container in the plastic bag. The chain of custody 
was included in the packet from Pace Analytical Laboratory but was not filled out, while the ESP 
was present. All samples remain on ice in the custody of the sampling personnel until being 
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picked up by the contract laboratory. Custody is transferred to the driver or the cooler is custody 
sealed for transport. The uses Pace Analytical, an off-site contract laboratory, to analyze their 
groundwater samples. 

New tubing was used at each well with the peristaltic pump. The only piece of equipment 
requiring decontamination was the water level instrument, which is dipped in Alconox solution 
and then rinsed with distilled water. 

The ESP and the Facility sampling team measured and recorded the pH, specific conductivity, 
and temperature of the groundwater from the wells being split sampled after purging was 
completed. A comparison of these field parameter measurements between the values measured 
by the and the ESP is provided in the following table. 

Table 3: Comparison of Field Parameter Measurements 

Note 1: The Conductivity readings are reported in terms ofmillisiemens per centimeter. 
Note 2: The Percent Differences was calculated by taking the absolute value of the difference between the 

Facility and ESP readings, dividing by the ESP reading, and then multiplying by 100. 
Note 3: The Average Percent Differences were calculated by taking the absolute value of the Percent Difference 

values, summing them, and then dividing by the total number of readings taken. 

The ESP audit reports noted several issues with the sampling practices, detailed below, that the 
should investigate and modify procedures prior to the next scheduled sampling event. 

1. There were a few observations of the sampling personnel placing the sampling 
equipment on potentially contaminated surfaces. The sampling personnel placed most 
of the sampling equipment on a table, the water level indicator was either hung on the 
well casing or placed on the cement or grass next to the well head. The sampling 
personnel placed the one-eighth inch tubing on the ground while it was being placed in 
the well; this could have introduced contamination into the groundwater. Care must be 
taken when handling sampling equipment to prevent it from coming into contact with 
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potential contaminated surfaces. This would include making sure any surface that 
sampling equipment is placed on is thoroughly cleaned or clean plastic sheeting is used 
for each well. 

2. While low-flow sampling was conducted at the, it was noticed that samples were not 
collected at rates below 100 mL/min. LPZ-5 was sampled at 80 mL/min, OBW-1 
sampled at 12_QwL!min. _REC-4 was sampled-at-2-2-5--mLtmin, MW-24B-was-sampled-at -____ ....... 
170 mL/min, and MW -24A was sampled at 150 mL/min. This is acceptable, as long as 
water levels are stable during purging and sampling. 

3. At LPZ-5 the pump was flowing backwards bubbling into the well for about one minute, 
which could have volatilized some sensitive parameters. Four of the five wells were 
sampled above 100 mL/minute. Also, the EPA "RCRA Groundwater Monitoring" 
November 1992 draft technical guidance 7.3 .2.6 suggests that peristaltic pumps are not 
suitable for collecting volatile organic samples. Use of a peristaltic pump can cause 
sample mixing and oxidation resulting in degassing and loss of volatiles. This method can 
cause sample missing and oxidation resulting in degassing and loss of volatiles. The 
Facility may want to consider passive sampling methods such as passive diffusive bags 
(PDBs) or Snap Samplers® for future sampling events. 

4. The ESP's samples were taken in proper procedural order with VOCs first, dissolved 
gasses second, TOC third, sulfide fourth, nitrate fifth, and then filling one Nalgene liter 
container for alkalinity, total dissolved solids, chloride, and sulfate. The Facility 
incorrectly identified which sample containers were to be used for which analyte. The 
Facility had incorrectly identified TOC samples being collected in a 1 L Nalgene bottle 
and metals collected in a 250 mL amber bottle. As a result the dissolved metal samples 
were collected third and the TOC samples were collected last. This does not follow the 
sampling order ofVOA, total organic halides (TOX), TOC, semivolatiles (SVOCs), 
metals and cyanide, major water quality cations and anions, and radionuclides. 

5. Calibration of the water quality meter took place the morning of the sampling event. 
However, during sampling, the ESP and the Facility's measurements varied significantly 
for oxidation-reduction potential in the first well. The ESP expected all comparative 
field measurements to vary to some extent since the was using a flow-through cell and 
the ESP was capturing purge water in a cup and taking separate measurements. The 
ESP asked the Facility to check the meter's calibration in a standard oxygen release 
potential (ORP) solution, the reading was 223 m V in a 200 standard solution. This is 
10.4 percent variance from the standard solution. The ESP's reading was 198 mV which 
was 1 percent variation from the standard solution. personnel did not recalibrate their 
water quality instrument. Daily calibration is recommended, however, a recalibration 
should have been performed at the time the ORP measurements were noticed to be 
significantly different than the standard solution. 
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4.5 Comparison of Groundwater Split Sampling Results 

On September 6, 2011, Ms. Hackler and Mr. Hannon of the Department's ESP collected selected 
split groundwater samples with the Facility's sampling team for this site. These split samples 
were collected to help investigate the sample collection and handling techniques being used by 
the Facility and to be able to make a comparison between the analytical results obtained by the 
laboratory contracted by the Facility and the ESP's laboratory. The split samples were collected 

------------ --- --··· from--thefollowing-five-monitoFing-wells~---LPZ-S-, OOW-l,REC-4,-MW -24B-,--and MW-24A;- In---- -------­
addition, the ESP and the Facility collected duplicate samples and included trip blanks in the 
shipping container(s) for QAIQC purposes. 

The ESP split and duplicate samples were collected in certified-clean containers that were 
preserved in the field in accordance with Standard Operating Procedure #MDNR-FSS-001. The 
sample containers were stored on ice and transported back to Jefferson City, Missouri, to be 
analyzed by the state laboratory or for shipment to contract laboratories PDC of Peoria, Illinois, 
for sulfide analysis and TestAmerica in Austin Texas, for dissolved gasses. 

All the ESP split, duplicate, and trip blank samples were analyzed for VOCs using EPA Test 
Method 8260B, Chloride by SM-4500-CL-E, and Sulfate by EPA 375.2. The ESP also had their 
samples analyzed or dissolved gasses through the contracted lab TestAmerica and sulfide 
analyzed by PDC. The ESP Audit Report in Appendix E contains copies of the ESP's laboratory 
results for these split, duplicate, and trip blank samples obtained during this September 6, 2011, 
sampling event. 

All the Facility's split and duplicate samples were collected in containers that were supplied by 
their contracted laboratory. The VOA samples were collected in 40-ml vials. Dissolved gas 
samples were collected in 20 mL clear Teflon septum vials. Dissolved metals samples were 
collected in a one liter Nalgene bottle. Sulfide samples were collected in a 250 mL Nalgene 
bottles preserved with Zinc Acetate, and sodium hydroxide. TOC Organic Carbon was collected 
in one 250 mL amber glass bottle preserved with sulfuric acid. 

After filling and labeling, the Facility's VOA, total metal, and dissolved metal samples were 
stored on ice in insulated coolers, until a driver from the contract laboratory picked them up. All 
the Facility's split, duplicate, trip blank, and rinse blank samples shipped to Pace Analytical were 
analyzed for VOCs using EPA Test Method 5030B/8260, dissolved gasses using RSK 175, 
dissolved metals using EPA Test Method 6010, carbon dioxide using EPA Test Method SM 
4500-CO 2D, and Nitrogen using EPA Test Method 353.2, and anions using EPA Test Method 
300.0. 

A comparison between the state's analytical laboratory results and the analytical results obtained 
from the Facility's laboratories is provided in the attached Table 4. Analytical results that were 
reported as being below the detection limit of the specific analytical method utilized were not 
included in the following comparison. The Facility's split sampling results are provided in 
Appendix F of this report. 
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As shown on Table 4, there is greater than an order of magnitude difference (in some cases two 
or three orders of magnitude) for several constituents including carbon dioxide in LPZ-5 and 
detected VOCs. Detections that exceed an order of magnitude difference are highlighted in bold 
on Table 4. A review ofthe results indicate a couple of potentially significant issues as detailed 
below. 

I. Ihe_Eadlli~_s_Y_QCresults-in some welkare-belowtheEPA-Maximum£-ontamimmt- -- -
Levels (MCLs) for groundwater while the ESPs VOC results are several orders of 
magnitude higher than the MCLs. For example, the MCL for cis-1,2-dichloroethene 
(DCE) is 70 ug!L. The Facility's laboratory result for cis-1,2-DCE was 12 ug/L and the 
ESPs result for cis-1,2-DEC was 32,700 ug/L. The difference between the Facility and 
the ESP' s analytical results are over four orders of magnitude and a percent difference of 
99.96 percent. Comparison of sampling results are similar in other wells and for other 
constitutes. It is extremely important that the obtain representative sampling results. If 
sampling results are considerably lower than actual concentrations this could affect 
remediation time frames and result in the contamination remaining in place above 
cleanup levels. An additional split sampling event between the Facility and the ESP to 
verify sampling results is recommended. 

2. An evaluation VOC detections that exceed an order of magnitude difference between the 
ESP and ESC labs did not identify any specific reason(s) or cause(s) to explain why there 
was such a significant difference for the specific constituents involved. A review of the 
Facility's purging and sampling procedures also did not identify any specific procedures 
being used that would account for these differences. It is noted that the ESP used the 
EPA Method 8260B and the Facility's lab used the EPA Method 5030B/8260 and that the 
ESP's samples were diluted. 

The Facility should review the analytical results for the constituents with significant 
differences and the QA/QC data from their contract laboratory for the September 6, 2011, 
sampling event to determine if a specific reason and/or cause of the significant difference 
can be found. 

3. The carbon dioxide detection in the Facility's analysis ofLPZ-5 is greater than an order 
of magnitude higher than the ESP's analysis. An evaluation did not identify any specific 
reason( s) or cause( s) to explain why there was such a significant difference for the 
specific constituent involved. It is noted that the ESP used a contract lab (method not 
identified) and the Facility's lab used method SM 4500-C02 D. 

In addition to the split samples, the ESP collected duplicate samples from Well REC-4 to analyze 
for VOCs and Monitored Natural Attenuation (MNA) analytes. The Facility also collected 
duplicate samples including FBCSA MW-5 for VOCs and MNA analytes. Both the ESP and the 
included trip blanks in the shipping container(s) for VOC analysis and the also collected a rinse 
blank for subsequent VOC analysis. 

A comparison of the analytical results from these duplicate samples collected by the Facility and 
the ESP is presented below in Table 5. All other analytical results were reported as being below 
the detection limits of the specific analytical method utilized and are not included in the table 
below. 

22 



T bl 5 C a e ompanson o fR It f esu s rom T rue an dRltdD r t S eae uplica e amp.es 
~ '-· 

,. 
FBCSAMW-5 REC-4 

Facility ESP 

z"" :~"-:;,, ;e :;:., · True- •· True-Duplicate 1 '1~31 •. _, .;. ' . .. . 
Duplicate ) • i:'":rzr: ~ ·. · 

' >·· Samples ~.:< . , );:true 1.; Duplicate ·saQlpies ·, ·;( Tr,ue .. Duj>licate ..... 
' ... ; . .,. ;..;_ '· ;sai.n11e.· ' ' ~b ~i'£ . .- Peraltt· <;. __ , . ,·s:~.nriJ,. . SinipJ~> P~>r.cenL--,r; .. - · ~ ~-

'~- ;:1;:f;it2"~~~;.~·· Diff~renc~ .. ;·; 
... . 

. •'2 .aesn•ts " ,.,Jt~sults . .·R~sliiis }{~suits J)ifference 2 

Carbon Dioxide 824,000 871,000 5.70 197,000 176,000 -10.71 
Chloride 7,900 8,900 12.66 353,000 354,000 0.28 
Ethane -- -- -- 3.45 3.40 -1.45 
Ethene -- -- -- 12.3 12.3 0 
Methane 1,550 I, 100 -29.03 313 310 -0.95 
Sulfate 190,000 135,000 -28.95 238 234 -1.68 

h~l"~'[:f~. ' i<'•./c\'t:@·· f:' . ';;'•<' F'C' . • ~ :;;<:~":>:' . ., .. 
' 

1.1-Dichloroethene -- -- -- 11.3 10.9 -3.54 
1,2-Dichlorobenzene -- -- -- 5.19 5.01 -3.47 
Acetone -- 10.9 --
Benzene -- -- -- 5.89 <5.0 --
Chlorobenzene 183 182 0.55 963 939 -2.49 
cis-1 ,2-Dichloroethene -- -- -- 3,370 3,440 2.07 
Tetrachloroethene -- -- -- 3,510 3,460 -1.42 
trans-1 ,2-Dichloroethene -- -- -- 75.7 79.9 5.55 
Trichloroethene -- -- -- 14,500 13,400 -7.59 
Vinyl Chloride -- -- -- 256 262 2.34 

-- = The ESP sample was not tested for this metal. 

Note I: All concentrations reported in this table are expressed in terms of J..Lg/L. 
Note 2: The Percent Differences for the True-Duplicate samples were calculated by subtracting the true sample 

results from the duplicate sample results, dividing by the true sample results, and then multiplying by I 00. 
A negative value indicates that the results for the duplicate sample are lower than the corresponding 
Facility or the ESP true sample results. 

Note 3: The ESP results presented are estimated values as these detections were below the practical quantitative 
level. 

Note 4: The ESP samples were analyzed by an outside contract laboratory for this chemical and the results 
presented are those reported by the contract laboratory. 

The above comparison of the Facility's and the ESP's true-duplicate sampling results shows that 
most of the results are in relatively close agreement. The largest difference with the's results 
was the -29.03 percent difference for the methane results. The largest difference with the ESP 
results was the -10.71 percent difference with the ESP's contract lab analysis for carbon dioxide. 
No VOCs were detected in the trip blanks for either the ESP or the Facility and no VOCs were 
detected in the Facility's rinse blank. 

The discrepancies in the above true-duplicate results do not indicate any specific potential 
problems/issues with the sampling or handling procedures being used in the field by the 
Facility's sampling team. 
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5.0 CONCLUSIONS AND RECOMMENDATIONS 

5.1 Groundwater Sampling and Analysis Plan Review 

As required by 40 CFR 265.92(a), an adequate SAP must be maintained by the Facility. The 
____ ___ _ _SAP is_written_documentation4mi-ling-the- everaH-operation-of-the-groundwa:tet moniloring ----------

system. The purpose of the SAP is to document the procedures used in sampling and analysis of 
groundwater monitoring wells such that these procedures are done in a proper and consistent 
manner regardless of the personnel involved. The SAP should be available to field personnel at 
all times. This includes contractors performing groundwater monitoring tasks for the Facility. 
Field personnel should be thoroughly familiar with the content of the site-specific SAP and are 
responsible for strict adherence to the SAP procedures. 

The review of the Facility's current SAP determined that the document contains almost 
everything the HWP expects in a good quality SAP. However, the review did identify several 
issues, detailed below, that the Facility should consider submitting replacement pages to update 
the SAP to the current site conditions and sampling procedures. 

1. The SAP should be updated to include specific container/cap type for each parameter, 
the volume of each type of sample analytical method, and the maximum parameter­
specific holding time. 

2. The laboratory QA/QC should include verification, validation, and reporting of 
analytical data (percent recoveries for spiked samples, analytical detection limits, raw 
analytical data and calculations, etc.). 

3. The SAP should include a HASP. The SAP refers to a HASP as part ofthe IMWP. 
Ideally this information should be located with the SAP, because it is intended as a 
guide to those performing groundwater monitoring. Specific HASP items needed in the 
SAP as recorded in the SAP Worksheet include: special sample handling requirements, 
periodic medical monitoring for personnel, a field emergency contingency plan, the 
telephone numbers and location of emergency facilities, field personnel training 
requirements/documentation, and physical/chemical hazards discussion. 

4. The SAP discussion of routine well inspections and maintenance procedures does not 
include other procedures for periodically assessing subsurface casing integrity 
(i.e., gauge ring, caliper logs, and down well video logging) and includes provisions for 
repair/replacement of wells if indicated. 

5.2 Physical Integrity Inspection of Monitoring Wells 

As required by 40 CFR 265.91(c) and 40 CFR 265.92(a), monitoring wells must be constructed 
in a manner that maintains the structural integrity of the well bore and completed in a manner that 
enables collection of representative groundwater samples. The MGS integrity inspection 
revealed that most of the wells are in good condition and structurally sound. However, the 
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following well maintenance and/or repair items should be addressed prior to the next 
groundwater sampling event. Documentation of the well repairs should be provided in the next 
annual report submittal. 

1. There are no visible surface seals on eight monitoring wells (MW-2A, MW-2B, 
MW-2R, MW-19, OBW-1, VW-1, VW-2, and VW-2B. There are cracked and/or 
deteriorated surface seals at four monitoring wells (MW-3, MW-11B, MW-14, and 

~· ·~~ ----GBW-2-j-;---~----~·~~~~~-·-·-~-~---· ~--~-~---~~- -~~-- -· ~~-~~ ~-~-~---~- ~---- --~-- --~-~~--~-·~-·-~~~--~~~~ 

2. The protective casings are damaged or do not operate properly at MW-2A, MW-11B, 
and GM-2. There are four wells with damaged bolsters (MW-2A, MW-3, MW-4, and 
MW-11B). There are three monitoring wells that are not protected by bolsters (HW-1, 
MW-2B, and MW-31B). These bolsters may protect monitoring wells from being 
damaged. 

3. The wood concrete forms are still attached to the surface seals of three wells (HW -1, 
MW-24A, and MW-24B) and may allow surface water to pool around the surface 
completion of the well. 

5.3 Water Level and Total Well Depth Measurement Audit 

As required by 40 CFR 265.92, the Facility must obtain accurate well depth measurements, 
including the depth of the potentiometric surface and the total well depths. Total well depths 
should be used to evaluate/identify well siltation problems on at least a yearly basis. 

A comparison of the water level measurements between the MGS and the Facility's sampling 
team is provided in Section 4.3. This comparison shows the measurements between the MGS 
and the Facility's consultant are generally in close agreement and supports the conclusion that 
the down-hole measurements being obtained and reported by the Facility are reasonably reliable 
and accurate. 

Total depth measurements were not taken at this time, as they are to be taken at the time of 
sampling to avoid disturbing the water column in the well. 

5.4 Field Sampling and Analysis Procedures Audit 

As required by 40 CFR 265.91(a)(2), 265.93(d)(4), and 265.93(d)(7), the Facility's sampling 
personnel must follow proper procedures for obtaining groundwater samples for subsequent 
analyses. Overall, the majority of the sample collection, handling procedures, and preservation 
techniques used by the Facility's sampling team appear to be capable of yielding reliable, 
consistent, and representative groundwater samples. 
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The main issues and/or deficiencies noted in the ESP audit and the MGS inspection reports are 
listed below and are discussed in more detail in Section 4.4 of this O&M Report. The Facility 
should investigate and modify these purging and/ or sampling procedures prior to the next 
scheduled sampling event. 

1. There were a few observations of the sampling personnel placing the sampling 
~~~iQI!l~llt Q!!_p_Qt~ntiallycontaminatedsurfaces~-The~ampling-personnel-plaeedmost 
of the sampling equipment on a table with the water level indicator either hung on the 
well casing or placed on the cement or grass next to the well head. The sampling 
personnel placed the one-eighth inch tubing on the ground while it was being placed in 
the well; this could have introduced contamination into the groundwater. Care must be 
taken when handling sampling equipment to prevent it from coming into contact with 
potential contaminated surfaces. This would include making sure any surface that 
sampling equipment is placed on is thoroughly cleaned or clean plastic sheeting is used 
for each well. 

2. While collecting low flow samples by the Facility, it was noticed that samples were not 
collected at rates below 100 ml/min. The LPZ-5 was sampled at 80 mL/min, OBW-1 
was sampled at 120 mL/min, REC-4 was sampled at 225 mL/min, MW-24B was 
sampled at 170 mL/min, and MW-24A was sampled at 150 mL/min. This is acceptable, 
as long as water levels are stable during purging and sampling. 

3. At LPZ-5 the pump was flowing backwards bubbling into the well for about one minute 
which could have volatilized some sensitive parameters. Four of the five wells were 
sampled above 100 mL/minute. Also, the EPA "RCRA Groundwater Monitoring" 
November 1992 draft technical guidance 7.3.2.6 suggests that peristaltic pumps are not 
suitable for collecting volatile organic samples. This method can cause pressure surges 
resulting in degassing and loss of volatiles. The Facility may want to consider passive 
sampling methods such as PDBs or Snap Samplers® for future sampling events. 

4. The ESP's samples were taken in proper procedural order with VOCs first, dissolved 
gasses second, TOC third, sulfide fourth, nitrate fifth, and then filling one Nalgene liter 
container for alkalinity, total dissolved solids, chloride, and sulfate. The Facility 
incorrectly identified which sample containers were to be used for which analyte. The 
Facility had incorrectly identified TOX samples being collected in a 1 mL Nalgene 
bottle and metals collected in a 250 mL amber bottle. As a result the dissolved metal 
samples were collected third and the TOC samples were collected last. This does not 
follow the sampling order ofVOA, TOX, TOC, SVOCs, metals and cyanide, major 
water quality cations and anions, and radionuclides. 

5. Calibration of the water quality meter took place the morning of the sampling event. 
However, during sampling, the ESP and the Facility's measurements varied 
significantly for oxidation-reduction potential in the first well. The ESP expected all 
comparative field measurements to vary to some extent since the Facility was using a 
flow-through cell and the ESP was capturing purge water in a cup and taking separate 
measurements. 
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The ESP asked the Facility to check the meter's calibration in a standard ORP solution, 
the reading was 223 m V in a 200 standard solution. This is 10.4 percent variance from 
the standard solution. The ESP's reading was 198 m V which was 1 percent variation 
from the standard solution. The Facility personnel did not recalibrate their water 
quality instrument. Daily calibration is recommended; however, a recalibration should 
have been performed at the time the ORP measurements were noticed to be 
significantly different than the standard solution. The total difference in OR and ORP 

--- - -are-Hkely-attributed to- ae~mbinatien-efthe-instrument ~alibration-ancl-contrast--between-­
the flow through cell and open containers used. 

5.5 Comparison of Groundwater Split Sampling Results 

Part of an O&M Inspection Report involves comparing the analytical laboratory results from 
corresponding split samples obtained by the Department and the Facility during a sampling 
event. The review of the data indicated that some analytical results being obtained by the 
Facility differed more than an order of magnitude with those of the ESP. A review of these 
results indicates a couple of potentially significant issues with these results as detailed below. 

1. The Facility's VOC results in some wells are below the EPA MCLs for groundwater 
while the ESPs VOC results are several orders of magnitude higher than the MCLs. 
For example, the MCL for cis-1,2-DCE is 70 ug/L. The Facility's laboratory result for 
cis-1,2-DCE was 12 ug!L and ESPs result for cis-1,2-dichloroethene was 32,700 ug/L. 
The difference between the Facility and the ESP's analytical results are over four orders 
of magnitude and a percent difference of 99.96 percent. Comparison of sampling 
results are similar in other wells and for other constitutes. It is extremely important that 
the obtain representative sampling results. If sampling results are considerably lower 
than actual concentrations this could affect remediation time frames and result in the 
contamination remaining in place above cleanup levels. An additional split sampling 
event between the Facility and the ESP to verify sampling results is recommended. 

An evaluation VOC detections that exceed an order of magnitude difference between 
the ESP and ESC labs did not identify any specific reason( s) or cause( s) to explain why 
there was such a significant difference for the specific constituents involved. A review 
of the Facility's purging and sampling procedures also did not identify any specific 
procedures being used that would account for these differences. It is noted that the ESP 
used EPA Method 8260B and the Facility's lab used EPA Method 5030B/8260 and that 
the ESP' s samples were diluted. The Facility may want to review the analytical results 
for the constituents with significant differences and the QA/QC data from their contract 
laboratory for the September 6, 2011, sampling event to determine if a specific reason 
and/or cause of the significant difference can be found. 

2. The carbon dioxide detection in the Facility's analysis of LPZ-5 is greater than an order 
of magnitude higher than the ESP's analysis. An evaluation did not identify any 
specific reason( s) or cause( s) to explain why there was such a significant difference for 
the specific constituent involved. It is noted that the ESP used a contract lab (method 
not identified) and the Facility's lab used method SM 4500-C02 D. 
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.. 
Table 4 Comparison of Facility-ESP Split Sampling Results 1 

LPZ-5 OBW-1 REC-4 MW-24B MW-24A 
Chemical Name Facility ESP Percent Facility ESP Percent Facility ESP Percent Facility ESP Percent Facility ESP 

Results Results Difference2 Results Results Difference2 Results Results Difference2 Results Results Difference2 Results Results 
Carbon Dioxide 1,210,000 5740 20,980 51,800 <500 -- 513,000 176,0004 -70.57 908,000 215,0004 322.33 728,000 226,0004 

Methane 11 , 1008'~ 8,8604 25 .28 7038 10504 -33.05 2898 313 6.38 92408
'
9 36404 17.74 40208

'
9 98604 

Ethane 66 71.4 -7.56 20.3 32.2 -36.96 <10.0 3.45 -7.67 12.1 5.93 153.85 <1 0.0 15.2 
Ethene 209 264 -20.83 49 78.1 37.26 10.8 12.3 -12.20 <10.0 ND -- <10.0 <0.25 
Chloride 312,000 271,000 15.13 384,000 337,000 13 .95 415,000 353,000 17.64 193,000 201,000 -3.98 98,800 117,000 
Nitrate <1 00 71 -- <100 116 -- <100 <1 0.0 -- <100 57 -- <100 <10.0 
Sulfate 18.400 29,6005 -37.84 131,000 129,000 15.50 230,000 238,000 -3.61 1,000 8,480 -88.21 <100 6,440 
Sulfide NT 190,0003 -- NT <2000 -- NT <2.000 -- NT 3.73 -- NT <2000 

1, 1, 1-Trichloroethane <1.0 <50.0 -- <1.0 0.526 -- <1. 0 <5.0 -- <1.0 <5.0 -- <1.0 <50.0 
1, 1-Dichloroethane NT 7874 -- NT <5 .0 -- NT <5.0 -- NT <5.0 -- NT <50.0 
1, 1-Dichloroethene NT 62.94

'
6 -- NT 13.7 -- NT 11 .34 -- NT <5.0 -- NT <50.0 

1 ,2-Dichlorobenzene NT 1424 -- NT 118 -- NT 5.194
'
6 -- NT <5.0 -- NT <50.0 

1 ,2-Dichloroethane <1.0 <50.0 -- <1.0 11 -- <1.0 <5.0 -- <1.0 <5. 0 -- <1.0 <50.0 
1.2.4-Trimethylbenzene NT <50.0 -- NT 0.526 -- NT <5.0 -- NT 11.84 -- NT 2754 

I ,3,5-Trimethylbenzene NT <50.0 -- NT <5 .0 -- NT <5.0 -- NT <5.0 -- NT 3274 

1, 4-Dichlorobenzene NT <50.0 -- NT 9.86 -- NT <5.0 -- NT <5.0 -- NT <50.0 
2-Chlorotoluene NT <50.0 -- NT 1.2 -- NT <5.0 -- NT <5.0 -- NT <50.0 
4-Chlorotoluene NT <50.0 -- NT 0.926 -- NT <5.0 -- NT <5.0 -- NT <50.0 
Acetone <10.0 <1000 -- <10.0 36.8 -- <10.0 <100 -- <10.0 <1 00 -- <10.0 <1000 
Benzene <1.0 <50.0 -- <1.0 34 -- <1.0 5.894

'
6 -- 161 76,1004 -99.79 91.8 22,9004 

Bromobenzene NT <50.0 -- NT 0.826 -- NT <5.0 -- NT <25.0 -- NT <50.0 
Chlorobenzene <1.0 <50.0 -- 4.5 15,3004 -99.97 <1.0 9634 -- 30 66,9004 -99.96 83.7 6,2304 

Chloroform 1.011 <50.0 -- <1.0 30.9 -- 1.011 <5.0 -- 1.011 <5.0 -- 1.111 <50.0 
cis- I ,2-Dichloroethene 12 32,7004 -99.96 5.8 18,8004 -99.97 2.0 33704 -99.94 <1.0 <5.0 -- <1.0 <50.0 
Ethylbenzene <1.0 <50.0 -- <1.0 0.846 -- <1.0 <5.0 -- 5.0 1604 -96.88 <1.0 3404 

m&p-Xylenes NT <50.0 -- NT 1.076 -- NT <5.0 -- NT 80.24 -- NT 3334 

Napthalene NT <250 -- NT <25.0 -- NT <25.0 -- NT <25.0 -- NT 3904
'
6 

Nitrobenzene NT <500 -- NT 74404 -- NT <50.0 -- NT <50.0 -- NT <500 
a-Xylene NT <50.0 -- NT 0.876 -- NT <5.0 -- NT 45.44 -- NT 1364 

p-Isopropyltoluene NT <50.0 -- NT 4.15 -- NT <5.0 -- NT <5.0 -- NT <50.0 
T etrachloroethene <1.0 <50.0 -- 60.5 192,0004 -99.97 2.6 35104 -99.93 <1.0 <5.0 -- <1.0 <50.0 
Toluene 157 197,0004 -99.92 2.1 199 -98.94 <1.0 <5.0 -- 1.7 2984 -99.43 <1.0 2164 

Total Xylene <3.0 <50.0 -- <3.0 1.746 -- <3.0 <10.0 -- 6.8 1264 -94.60 <3.0 <100 
Trans-! ,2-Dichloroethene <1.0 1494 -- <1.0 185 -- <1. 0 75.74 -- <1.0 <5.0 -- <1.0 <50.0 

Trichloroethene <1.0 20204 -- 3.6 13,3004 -99.97 4.0 14,5004 -99.97 <1.0 <5.0 I : <1.0 <50.0 

Methylene Chloride 2.010 <1000 -- 2.410 <100 -- 3.410 <100 -- 3.1 10 <100 -- 3.1 10 <1000 
Vinyl Chloride <1.0 77304

'
7 -- <1.0 21304 -- <1.0 2564

'
7 -- <1.0 <5.0 I -- <1.0 <50.0 

NT = The ESP did not test the samples for this metal, NR = Not Reported. 
Note 1: All concentrations reported in this table are expressed in terms of micrograms per liter (J.tg/L) . 
Note 2: The Percent Differences for Facility-ESP Split Samples were calculated by subtracting the ESP's split sample results from the corresponding Facility's results, dividing by the ESP's sample results, and then multiplying by 100. A positive value 

indicates that the Facility's split sample results are higher than the corresponding ESP split sample results. 
Note 3: Exceeded holding time 
Note 4: Sample was diluted 
Note 5: Estimated value, matrix interference 
Note 6: Estimated value, below PQL 
Note 7: Estimated value, outside QC limits 
Note 8: Analyzed within holding time, but had QC failures. Reanalyzed outside holding time, confirmed original result. 
Note 9: Estimated value, outside calibration range 
Note 10: Above QC limits, may be biased high 
Note 11 Analyte also detected in method blank 
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APPENDIX A- FACILITY COMPLIANCE HISTORY 
The following is a chronology of the regulatory compliance history relevant to groundwater 
monitoring, corrective action, and site/waste characterization at the Solutia Queeny Plant since 
the Operation and Maintenance (O&M) conducted in December 2005. A complete list of 
correspondence among Solutia, the U.S. Environmental Protection Agency (EPA), and the 

.. Missouri Department.of.Natur.aLResources{Department) canbefouruLin. the Agencies' _ .. 
Resource Conservation and Recovery Act (RCRA) files for Solutia. 

09/30/02 

12/17/03 

11/12/04 

03/01105 

05/02/05 

06/13/05 

12/06/05 

02/08/06 

02/27/06 

The Department transmits the Environmental Indicator Evaluations for Current 
Human Exposures Under Control (CA725) and Migration ofContaminated 
Groundwater Under Control (CA750) to Solutia. CA725 Human Exposures 
Under Control was coded as a "YES" and CA750 Migration of Contaminated 
Groundwater was coded as "IN" (insufficient information to make a 
determination). 

Solutia submits notice of Chapter 11 Bankruptcy to EPA and the Department. 

The EPA and the Department complete the Migration of Contaminated 
Groundwater Under Control (CA750) environmental indicator to Solutia. The 
CA750 was coded as "yes" migration of contaminated groundwater is under 
control. 

Solutia submits an updated Risk Assessment and Development of site-specific 
Media Cleanup Goals in selected areas. 

Solutia notifies EPA and the Department that they are selling a portion of the 
property which included the former Rhodia property and the surrounding 
WW Building Area and KK Building Area. These areas were investigated and 
determined that no further action is necessary. 

Solutia notifies EPA and the Department that they have placed a special warranty 
deed on the property sold to Ted Ahrens. The special warranty deed restricts the 
property to commercial or industrial use, prohibits the use of groundwater, and 
provides easements to Solutia for purposes of corrective action. 

The Department submits an O&M to Solutia. The comprehensive monitoring 
evaluation evaluated the technical and regulatory adequacy of the groundwater 
monitoring system implemented at the Solutia Queeny Plant. 

Solutia submits response to the O&M prepared by the Department. 

The Department approves Solutia's response to the O&M Report. 



06/13/06 

06/30/06 

12/04/06 

01/26/07 

02/28/07 

04/06/07 

05/04/07 

04/09/08 

05/22/08 

06/09/08 

12/25/08 

The EPA submits letter agreeing with the conclusions in the Conceptual Risk 
Management Plan and request that Solutia proceed with drafting the RCRA 
Corrective Measures Study (CMS) Report. 

Solutia submits the updated 2005 Risk Assessment and Conceptual Risk 
Management Plan for selected areas at the Solutia Queeny Plant. This plan was 
updated to incorporate additional data collected at the FF Building Area, the 
VV BuildingArea;--ifie-tormerAcetanilaes-Area-; and the fonilerBuiK:TliemiCar-u-- -- --- - - ----
Storage Area. 

The EPA and the Department submit comments on the updated 2005 Risk 
Assessment and Conceptual Risk Management Plan. 

Solutia submits the updated 2005 Risk Assessment and Conceptual Risk 
Management Plan for selected areas at the Solutia Queeny Plant. This plan was 
updated to incorporate updated EPA toxicity factors. 

The EPA and the Department submit letter approving the updated 2005 Risk 
Assessment and Conceptual Risk Management Plan and requires Solutia to 
prepare and submit a CMS Report. 

The EPA submits letter notifying the Facility that they are in the RCRA 
Corrective Action 2020 universe. 

Solutia submits RCRA CMS for the Solutia Queeny Plant. The CMS evaluates 
and proposes a final remedy for the FF Building Area, the VV Building Area, the 
former Acetanilides Area, and the former Bulk Chemical Storage Area. 

Solutia submits letter notifying the EPA and the Department ofthe sale of the 
Solutia Queeny Plant to SWH Investments II and Environmental Operations, 
Incorporated. The letter states that the buyer will assume all corrective action 
responsibilities. 

Meeting between the EPA and Solutia to discuss mechanism enforcing for 
performance of the final remedy by the purchaser of the Solutia property. 

The EPA and the Department provide comments on the CMS Report. CMS 
comments need to address any future interim measures and/or final remedy 
undertaken by the prospective purchaser. 

Environmental Operations, Incorporated, submits an Interim Measures Work Plan 
(IMWP). The IMWP proposes injection ofRegenOx™ and ORCAdvanced™ to 
reduce light non-aqueous phase liquid and residual mass sources to groundwater 
by 75 percent in the FF Building Area, the former Acetanilides Area, and the 



01128/09 

former Bulk Chemical Storage Area. The Work Plan also proposed the , 
excavation and removal of polychlorinated biphenyl (PCB) contaminated soil in 
the VV Building Area. 

The Department electronically submitted comments ·on the draft IMWP to 
Environmental Operations, Incorporated, and the EPA. 

-- - -- -- o2io6io9 . -- Environnienial Opeiatlcms: Inco-rporatecCsubmits a revised IMWP. 

02/20/09 

03/11109 

05/11-
06/09/09 

09/30/09 

03/17/10 

07/19/10 

08/17/10 

10/06110 

08/29/11 

09/06/11 

11/29/11 

The Department submits letter approving the underground injection activity 
portion of the IMWP. 

The EPA submits letter approving the IMWP. 

Public comment period held by the EPA for PCB removal portion of the 
IMWP. No comments were received. 

The EPA issues Administrative Order on Consent (AOC) to SWH Investments II 
and Environmental Operations, Incorporated. The AOC is the regulatory 
mechanism requiring performance of interim measures and implementation of a 
final remedy at the site. 

Environmental Operations, Incorporated, submits the Work Plan for Baseline 
Groundwater Monitoring at the Facility. 

The EPA and the Department submit comments on the Work Plan ofBaseline 
Groundwater Monitoring. 

Environmental Operations, Incorporated, submits letter addressing the EPA and' · 
the Department's comments on the Work Plan for Baseline Groundwater 
Monitoring. 

Environmental Operations, Incorporated, submits revised Work Plan for Baseline 
Groundwater Monitoring incorporating the EPA and the Department's comments.' 

The Department's Missouri Geological Survey submits the O&M inspection 
report of the monitoring well network at the site. 

The Department's Environmental Services Program (ESP) submitted a RCRA 
O&M Sampling Audit Report. 

The Department approves modification to the injection activities previously 
approved as part of the IMWP. The modifications include adding 3B micro 
Emuslion® and BioDechlor Inoculum® Plus to augment the RegenOx™ and 
ORCAdvanced™ in the FF Building Area. 

' ' 



Appendix B 

Location Maps of Region, Site and Regulated Units, 
Monitoring Well Locations and Hydrogeologic Information for Site 
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~ 
9 
~ 

Project #2950 

r--­

MW-30A!~ 
4113\tf t-30 

~! l. 

~/ TW-1-¢--
J/ f(~ ~/ oes-~r-_oscu,sKo . 

..-! n y MW-1BASTR -

::~77~'1 u :=P_ ~~W_---1~8 A ..,. 412.•31 I 
./2· 

Z,~ 

;:]-~!fBi l~r _S' MW-17 v 
s" 407.19 

-co 1:! ft ~ .__ ,... 

Ett !J~ 

7 

LEGEND 

MW-88 
,400.99 

+ GROUNDWATER MONITORING WELLS AND PIEZOMETERS 

MW-15 WELLS SCREENED IN THE FILL AND SILTY CLAY UNIT 

WELLS SCREENED IN THE SAND OR BEDROCK UNITS (GRAYSCALE FONT) 

4-f'ssou.'?, P.4c,r,c 
R4tUIOA.() 

FORMER FF BUILDING AREA 

-388- GROUNDWATER CONTOUR (FEET. MSL) (BASED ON MEASUREMENTS RECORDED ON FEBRUARY 2-4, 2005-) 

~ ESTIMATED GROUNDWATER FLOW DIRECTION 

~~~3-g 
I 

I 
__ _/ 

i 
i 
i 

~-~---- - - ~- . . . -- ·-. . •.• ·•. ,•:-__ ,: .•. -,."·;:;-. -:->- :: ._,. 

~- (f) Environmental Operations, Inc. -

"'ss 
~~{~'~ 

FORMER BULK CHEMICAL ·-<-, 

ST~RAGE· TERMINAL -\ 

~~' 
.j::>. V) MW-' 
0 (!) 396)0 
0 CXl i 

'--f· 
__ / 

--L-_ 

- ---------~ is 
'~~~) .OJ ----.J 

- ~~£sa,,~ ·.......:... 
H~"'-. .;; 

-<>H;:,--; ~ / 
- I"' I 

·--:-·-·;'§I 
----·---'- _·· ~· i 

-- i 

FORMER ACETANILIOES 
PRODUCTION AREA 

~-
0 .300 

1 IN = 300 FT 

NOTES: 
1) THE CONTOUR LINES DEPICT GENERALIZED FLOW CONDITIONS Or THE FILL AND SILTY CLAY UNIT. THE DEPRESSIONS AND 
MOUNDING (e.g. IN THE VICINITY OF KK BUILDING AREA AND THE FBCSA) ARE CAUSED BY THE HETEROGENOUS NA lURE OF THE fiLL 

AND SILTY CLAY UNIT. . 
2) WELLS REC-1 THROUGH REC-4 ARE SCREENED ACROSS THE FILLANDSII:_TY CLAY AND SAND UNITS BASED ON WATER LEVEL 
MEASUREMENT DATA, THESE WELLS ARE INCLUDED ON THE ~ILL AND SILTY CLAY UNIT MAP. . . 

REFERENCE: 
RCRA fACILITY INVESTIGATION 
DATA GAP WORK PLAN JOHN 
F. QUEENY PLANT BY O'BRIEN 
& GERE ENGINEERS, INC., 
SEPTEMBER 1999 

Groundwater Potentiometric SurfaceMaR 
· . Fill and Silty Clay Umf 

Former Solutia Queeny Plant 
Saint Louis, Missouri 

Figure 2-7 
> •• ~-.· - ":-. "";.~. ·' 



· Project #2950 

·' 

KK BUILDING 

,.,. FORMER QUARRY AREA 
~souR, P 

'CIFIC R. 
"~~LROAD 

F011Mf:R PCE 
---.x.--2!\::. 

t.==-·-·-·-·---·-·::4 ,r~l: r ~- "~"-
I I~ I . I~ I · _j l '"I ------------ ----- ' . ~--------______r_~~~~---

LEGEND 

GROUNDWATER MONITORING WELLS AND PIEZOMETERS :=-oRMEt:< FF BUILDING /\REA 

· MW-2A . WELLS SCREENED IN THE SAND UNIT 

WELLS SCREENED IN THE FILL AND SILTY CLAY OR BEDROCK UNITS (GRAYSCALE FONT) 
·' 
~ SAND IS ABSENT 

-388- GROUNDWATER CONTOUR (FEET. MSL) (BASED ON MEASUREMENTS RECORDED ON FEBRUARY 2-5, 2005) 

...-. 
ESTIMATED GROUNDWATER FLOW DIRECTION .... -

~=· ·~~ ~4 :~ 

REFERENCE: ? . ' . 

RCRA FAGILITY INVESTIGATION 
DATA GAP WQRK Pl.AN JOHN 
F. QUEENY PlANT BY O'BRIEN 
& GERE ENGINEERS, INC . 
SEPTEMBER 1999 

--

~ 
--"' ... ·.•, c·•> •·· .·· 

fl'j Environmental Operations., Inc. 

"'ss.s 
~ 

UW-JI;-'."t "-~ 
J89.8J.; -..........::_"E'IT 

¢w,._ll8 
)8!J 11 

KNOWN EXTENT OF BEDROCK HIGH 
{AND ABSENCE OF SAND) 

~ 
0 JCO 

1 IN. = 300 FT 

~-

__ ,..-9-
lMU 

Groundwater Potentiometric Surface-Map 
Sand· Unit 

Former Solutia Queeny Plant 
Saint Louis. Missouri 

f. igJJJe 2-8 



.-, 

f 
.0 
:.1 

J 
j' 
~ 

i 
~ 
~· 1 

'lil 

il w 

il 
·~ 

·-= &i .. 
·.o 

·~ 
-~ 

I 

---) 

:::~::~~-~--,~~-< . ·-' ' .. 

Pr.oJect #2iiso 
\ -~~t-" -"~ ;.. 

MW-36A 

~ 

LEGEND 

:t 

4-' Gi'{OUNDWATER MONITORING WELLS (FILL & SILTY CLAY) 
i 

0 

BOILER SLI\G 
ACCUMULATIO<l Pf•D 

MISSOURI o 

. "-C.,.,c '"4'tRo.o~o 

FORMER FF BUILDING AREA 

~ - (9£n~i~~~mental Operations,· Inc. 

---~ . 
~~:~;:~, 

~-.... . .-:;; 
FORMER BULK CHEMICAL 

. 

1

.. ~-===-AGE TERMINAL --, 
- \ 

·-~ ""~fl ,,. . - -----!' '•- -~~ . . ·- " ---.'" ---J ' - . ,, ... ,., ,._,~- ;"" eeoe-w ~~ """' ·--:.:·- • . t ,y\ I ~-------.---'---~- ~ / ,-.---, --18 I . 
- ' " r---- -----'._ _I ' ·~V.£;1 1);/.f!P ·~ ., ------ -- ·~.·,~SA-Y,.:·; ,.o:. ;;.,_ .• 't Ao~cA .. Y I' / -- -.. . . ., .·w 

B ..___ --- I ~·~ ' 

'¥: I ~~-- -- I "'"'' 

/m; I ·- --- ------------- ' ~ .' 

-'; .. , 

"F 

:.·. 

---!;;! 

11.w-2fr 

Ga.• 1 ·I : I. ; - --- - --- '::; : I OR•kR ~OA' -- _,_ . . s . 
r •• . S'QPArr' • ---- ·JI)~ ----- i . 

------ • v. 'ARD ...___ !;;z$/JfJ ··-

r-- Kiec;---'i!L:L1 ~---, • 

I 
· ----- .. ~o sr11rn ....... __ --- /i' .· 

I --------.... ' .. ,. J ,";; ,-' 

·-·---·-·-·-... 
~+G'-'~---._ -.. ., . 

• 

I 

f'ORMER AC[TANIL>Od 
;Roouc nc~v ARE A , 

I 

. , . I 

6-MW-4 :' ;.· I 
'!" • ~-""~~I 
--!. .:·.·. --- ____ ; '·""-. 

. ~--~ M:=-,-;1 . . ~" 

t ' 
' 

NOTES: 

------it: 

FORMER ACETANILIDES 
PRODUCTION AREA 

~ 
0 300 

1 IN = 300 FT 

1) Wells MW-32A. MW-33A, MW-36A, MW-38A. MW-39A to be installed. 

REFERENCE: 
RCRA FACILITY INVESTIGATION 
DATA GAP WORK PLAN JOHN 
F. QUEENY PLANT BY O'BRIEN 
& GERE ENGINEERS, INC., 
SEPTEMBER 1999 

. Groundwater Monitoring Network 
· · Fill and Silty Clay Unit 

Former So/utia Queeny Plant 
Saint Louis, Missouri 

Figure 4-1 



~ 
::. 
C) 

'= i 
11! 
!::< 
!!' 
"' d 
:!! 

::. 
"' ~ 
~ 
a. 

$! 

i 
i! 
~ 

·Project #2950 ---------- . .,..------- ~- ,_,_-;~ ... t·-~·- .. ,.,:,~-: .·.¥· .. f:': ""·.,_ .. >:~., ,'·#·---~' '·:--.;.·.--- ~.:--.: ·-·· . 

~ f!l Environmental Operations, Inc. 

~s . ~'S~,, 
ou11, P , '~ 7 _ ~c,;.,c 11""'U?% FORMER BULK CHEMICAL "'"-Jta ~>T.,. 

I I i \ 

____ j__ __ I___________ -- - I i~ -
-------~. s 

~ ~:~;;,"' 
·-~--­--.. 

-'~~~ ............ __ _ 
-$"'.- H15 ~.:._~ 

W'·· !•tt· 
~~ ---.,/ I h I I ~ LJ ~-~' SrR~ •• ~ I ~ I T' -~-~~~~ 

;;t Ko~ . / f-_j . lc BOILER sL_•c . --- --~- _ C: PROPER---\_iY \ / w. 

2

a. / / 

!lun jJ .,"u'sKo~ fbi!! I AccwuL~TIO'lPAD ~-- ::, ------------ I /:;;11 
' ~ ...JVJi ~ ~·w -~ 

i I ---~ "" n r-- 'i~ ;------ ----- I ~'E.! 
pp:..l---1 u L.... - -l f· I ~--- --~- ,a-' .. . l !~ 

I 

-. -, ~ 

LEGEND 

~ U L9Qs;;j FORMER OU>RR) 5 -- .... -. ! ;j I 
~''-Uf::iKO~ AREA ._, I --- ---- ;' s I ~; ------... ''Rsr --- -.... _,/ / 

I 
m, / rOR!IIER CCAL -----._, 5'REu • 

MW- I lA~ • STO~AG£ YA'IO --

-- OtfW-.) I I' '--' I. = L ~ ~ L --~---- s / 
1--"W-368 1;1 ~u ~ ~~~C~~~~--o.- -, -----·-·;ORMERACETANIUuEL _r_----~-~~~~(r--_ -------7:::..-Jt;~/ . L~ J . -I AP i J fROOLlCTION AR(A ; I ------ --------- I ,, 

Il
l {___ J I L:J ~~ I ~·_? . L , ; ~-- ---------------- I ~/ 

/.!:oR~!Yfr,:tai/J.LQI'I\'etfEA L______ _ ___l_~~ l______ _ .!''-,~-! ! 
I I I --, ~--.. ,., ---- ; '-...! 

i I •J.R9"' ·~j'' '' I I~ . I,J I I 
I -1t- \ , ,---! -I ~ ra· _ ~ _ I 1 

~---t--llJRE;f_C::_:-:__~~ . L------.1 '~ . . , ' 

r~;,~o sri?. -2A I ~-I ----
~----------- - ; - .MW.-.3.98*i I _:_"I 

. . . ] 1------------ --..._: I I f 
I --------- L_ It; I 

------ PiiRD STi1E£:r -- I J ---

FORMER FF BUILDING AREA 

NOTES: 

FORMER ACETANILIDES 
PRODUCTION AREA 

1.) Wells MW-33B. MW-36B, MW-38B. MW-39B to be installled. 

REFERENCE: 

~A~-

0 .300 

1 :r,J == 300 FT 

+ ·.·' . ~~R~UN()WATER M_()NITORING WELLS (SAND) 

+ GROUNDWA TERMONITORING WELLS (BEDROCK) 

RCRA FACILITY INVESTIGATION 
DATA GAP WORK PLAN JOHN 
F. QUEENY PLANT BY O'BRIEN 
& GERE ENGINEERS, INC., 
SEPTEMBER 1999 

Groundwater Monitoring Network Map 
_ .· Sand and Bedrock Units 

Former So/utia Queeny Plant 
Saint Lou1s. Missoun 

Figure 4-2 



Appendix C 

Construction Diagram or Boring Logs for New Monitoring Wells 



Appendix D 

Groundwater Sampling and Analysis Plan Worksheet 



SAMPLING AND ANALYSIS PLAN REVIEW CHECKLIST- GROUNDWATER 

Prepared by 
MISSOURI DEPARTMENT OF NATURAL RESOURCES 

HAZARDOUS WASTE PROGRAM 

Facility Name and Address: Former Solutia J.F Queeny Plant- Environmental Operations Inc. 
200 Russell St. 
St. Louis MO 

EPA ID No. MOD 004 954 Ill 

Date(s) of SAP evaluation: May 30,2012 
Person performing evaluation: Christine Kump-Mitchell 
Date and Source of SAP evaluated: Baseline Groundwater Monitoring Plan 

October 6 2010 

1. Does the Sampling and Analysis Plan (SAP) specify that the following field 
data be measured and recorded (field logbook or sample sheets) during 
each sampling event: 

a. 
b. 
c. 
d. 
e. 
f. 
g. 
h. 
1. 

J. 
k. 

Water level (each sampling event)? 
Total well depth (at least annually)? 
Weather (temp, general atmospheric conditions)? 
Physical condition of the well? 
Sampling team members? 
Well number, date and time of sampling? 
Physical description of well area? 
Instrument calibration information (before and after)? 
Actual well purge volume and calculations? 
Presence/thickness of any immiscible layers present? 
Any deviation from planned sampling methodology? 

2. For well purging does the SAP specify: 

a. 
b. 
c. 
d. 
e. 
f. 
g. 
h. 

Purging technique? 
Type/composition of equipment (manufacture, model)? 
Dedicated equipment? 
Non-dedicated equipment? 
Decontamination procedures for non-dedicated equipment? 
Volume to purge (generic)? 
Method of calculation of purge volume? 
Use of stabilized field parameters (pH, Temperature, Specific 
Conductivity, Eh) to determine when purging is complete? 

1 

YININA 

y 
y 
y 
y 
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HWP SAP Review Checklist - Groundwater 

2. For well purging does the SAP specify (cont): 

1. 

J. 

Method to prevent purge equipment contact with contaminated 
surfaces. 
Manner of disposal of purged fluids? 

3. For well sampling does the SAP specify: 

a. 

b. 
c. 
d. 
e. 
f. 
g. 
h. 
1. 

J. 
k. 
I. 
m. 

Sampling technique (gentle bailer lowering, bottom discharge for 
volatiles, pump rates, etc.)? 
Type/composition of equipment (manufacture, model)? 
Dedicated equipment? 
Non-dedicated equipment? 
Decontamination procedures for non-dedicated equipment? 
Dry well contingency plan for persistently dry wells? 
Sampling protocol for low yield wells? 
Sampling protocol of high yield wells? 
Immiscible phase detection methods? 
Immiscible phase sampling methods? 
Pump and/or bailer intake level (generally)? 
Pump rate (non-volatilization of sensitive parameters)? 
Sampling order according to parameter volatilization potential? 

4. In relation to the monitored parameters does the SAP specify: 

a) 
b) 

Parameters required by regulation (detection)? 
Waste-specific parameters (assessment)? 

5. In sampling for site-specific parameters does the SAP specify: 

a. 
b. 
c. 
d. 
e. 
f. 

Specific container/cap type for each parameter? 
Volume of each type of sample container? 
Parameter specific preservative method (chemical and/or cooling)? 
Maximum parameter-specific holding time? 
Sample container labeling requirements? 
Method of packaging & shipment (coolers, blue ice, carrier, etc.)? 

6. In relation to field and laboratory Quality Assurance/Quality Control (QA/QC) 
does the SAP sp-ecify: 

a. 
b. 
c. 
d. 

e. 
f. 

General QA/QC procedures? 
Use and frequency of trip blanks (e.g., 1 trip blank per container type)? 
Trip blank preparation protocol? 
Use and frequency of equipment blanks where non-dedicated samplers 
are used (e.g., one per non-dedicated sampling equipment type)? 
Equipment blank preparation protocol? 
Use and frequency of duplicate samples (e.g., 5-10% of total samples)? 
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HWP SAP Review Checklist- Groundwater 

6. In relation to field and laboratory QA/QC (con't): 

g. 
h. 

I. 

J. 

k. 

J. 

Split/duplicate sampling protocol? 
Use and frequency of spiked samples as an indicator of analytical 
performance or cross-contamination? 
Spike sample preparation protocol? 
Replicate parameter sampling protocol [e.g., pH, Specific Conductivity, 
Total Organic Halides (TOX), Total Organic Carbon (TOC)]? 
Calibration frequency for field and laboratory analytical equipment? 
Verification & reporting of analytical data (percent recoveries for spiked 
samples, analytical detection limits, raw analytical data and 
calculations, etc.)? 

7. In relation to contaminated equipment does the SAP discuss: 

a. 

b. 

c. 

Decontamination of field equipment other than that used for purging 
or sampling (e.g., analytical instrument probes, depth measuring 
devices, etc.)? 
Decontamination of laboratory equipment (e.g., sample bottles, sample 
analysis equipment, contaminated sample shipment containers)? 
Disposal of potentially contaminated sampling equipment and clothing 
(e.g., glassware, plasticware, sample coolers containing broken sample 
bottles, gloves, coveralls, etc.)? 

8. Does the SAP discuss sample Chain-of-Custody (COC) including: 

a. 
b. 
c. 

Field and laboratory COC procedures? 
Disposition of samples? 
COC sample forms? 

9. Does the SAP include a Health and Safety Plan (HASP) that discusses: 

a. 
b. 
c. 

d. 
e. 
f. 
g. 
h. 
I. 

Required level of personal protection? 
Required or recommended personal protective/monitoring equipment? 
Use of a photo-ionization detector or HNU meter to check the 
wellbore headspace prior to sampling in wells known or suspected of 
being contaminated with volatile organics? 
Special sample handling requirements? 
Periodic medical monitoring for site personnel? 
A field emergency contingency plan? 
The telephone numbers and location of emergency facilities? 
Field personnel training requirements/documentation? 
Physical/chemical hazards discussion? 
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HWP SAP Review Checklist- Groundwater 

10. Does the SAP specify routine well inspection and maintenance procedures 
including: 

a. Inspection and documentation of all visible components of each 
monitoring well (See O&M Worksheet 3 of3) during each groundwater 

Y/N/NA 

elevation measurement/sampling event? Y 
b. A copy of the well inspection worksheet used to document the 

above inspections? Y 
c. Contingencies for well repair/replacement within a reasonable time frame 

should the well integrity inspection reveal damage? Y 
d. A contingency for inspection of wells contacted by flood waters as soon 

as such waters recede enough to perform such inspection? Y 
e. Measurement of total depth to ±0.1 foot in each well at least annually? Y 
f. Comparison of total versus as-built depths for each well at least 

annually to assess the degree of well screen occlusion? Y 
g. A well redevelopment trigger criterion (e.g., 5-10% of screen) as 

based on the degree of well screen occlusion/contaminants of 
concern including a general time frame for such redevelopment? Y 

h. Other procedures for periodically assessing subsurface casing 
integrity (e.g., gauge ring, caliper logs, down well video logging) 
including provisions for repair/replacement of wells if indicated? N 

11. Additional comments pertaining to the Sampling & Analysis Plan: 

*This information was submitted under a separate Health and Safety Plan as part of the 

facility Quality Assurance Project Plan and Interim Measures Work Plan. 
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Appendix E 

Operation and Maintenance Inspection Report 
(Prepared by the Missouri Department of Natural Resources 

Division of Geology and Land Survey) 



Queeny-Solutia, St. Louis 

Division of Geology and Land Survey 
Operation and Maintenance Well Inspection 

Sheet 1 
Inspection Date: 8-29-11 

MWID 
Surface Well Seal 

Composition Condition Dimension Coverage Sloped Ponded Run-off 

1 MW-2A * * * * * No No 

2 MW-2B * * * * * No No 

3 MW-2R * * * * * No No 

4 MW-3 Concrete Broken 3'x4' 85% * No No 

5 MW-4 Concrete Intact 2'Diam. 100% Yes No No 

6 MW-llA Concrete Intact 2' Diam. 100% Yes No No 

7 MW-llB Concrete Poor 2' Diam. * * * * 
8 MW-14 Concrete Cracked 2' Diam. 100% Yes No No 

9 MW-15 * * * * * * * 
10 MW-19 * * * * * No No 

11 MW-24A Concrete Intact 2'x2' 100% Yes No No 

12 MW-24B Concrete Intact 2'x2' 100% Yes No No 

13 MW-25A Concrete Intact 2'x2' 100% Yes No No 

14 MW-25B Concrete Intact 2'x2' 100% Yes No No 

15 MW-31B Concrete Intact 2' Diam. 100% Yes No No 

16 MW-32A Concrete Intact 2' Diam. 100% Yes No No 

17 MW-32B Concrete Intact 2'x2' 100% Yes No No 

18 MW-33A Concrete Intact 2' Diam. 100% Yes No No 

19 MW-33B Concrete Intact 2' Diam. 100% Yes No No 

20 MW-34B * * * * * * * 
21 MW-35B Concrete Intact 2'x2' 100% Yes No No 

22 MW-39A Concrete Intact 2' Diam. 100% Yes No No 

23 MW-39B Concrete Intact 2' Diam. 100% Yes No No 

24 FBCSAMW-5 Concrete Intact 2'x2' 100% Yes No No 

25 GM-1 Concrete Intact 2' Diam. 100% Yes No Yes 

26 GM-2 Concrete Intact 2'Diam. 100% Yes No Yes 

27 HW-1 Concrete Intact 2'x2' 100% Yes No No 

28 LPZ-4s/4d Concrete Intact 2'x2' 100% Yes No No 

29 LPZ-5 Concrete Intact 2' Diam. 100% Yes No No 

30 OBW-1 * * * * * No No 

31 OBW-2 Concrete Broken 2' Diam. 50% Yes No No 

32 OBW-3 Concrete Intact 3'x3' 100% Yes No No 

33 VW-1 * * * * * No No 

34 VW-2 * * * * * No No 

35 VW-2B * * * * * No No 

* See Notes 



Queeny-Solutia, St. Louis 

G 
Division of Geology and Land Survey 

Operation and Maintenance Well Inspection 
Sheet 2 

Inspection Date: 8-29-11 

MWID 
Protective Casing Protective Casing Cap Weep Hole 

Type Composition Condition Type Condition Security Present Open Height 

1 MW-2A Above-ground Steel Bent Hinged Bent None * * * 
2 MW-2B Above-ground Steel Good Hinged Bent Lock Yes Yes 4" 

3 MW-2R Above-ground Steel Good Cap Intact Lock No * * 
4 MW-3 Above-ground Steel Good Hinged Intact Lock Yes Yes 2" 

5 MW-4 Above-ground Steel Good Hinged Intact Lock Yes Yes 4" 

6 MW-llA Above-ground Steel Good Cap Intact Lock Yes Yes 2" 

7 MW-llB Above-ground Steel Damaged Hinged Intact Lock * * * 
8 MW-14 Above-ground Steel Good Hinged Intact Lock Yes Yes 2" 

9 MW-15 * * * * * * * * * 
10 MW-19 Above-ground Steel Good Hinged Intact Lock Yes Yes 2" 

11 MW-24A Above-ground Steel Good Hinged Intact Lock Yes Yes 2" 

12 MW-24B Above-ground Steel Good Hinged Intact Lock Yes Yes 2" 

13 MW-25A Above-ground Steel Good Hinged Intact Lock Yes Yes 2" 

14 MW-25B Above-ground Steel Good Hinged Intact Lock Yes Yes 2" 

15 MW-31B Above-ground Steel Good Hinged Intact Lock Yes Yes 2" 

16 MW-32A Above-ground Steel Good Hinged Intact Lock Yes Yes 2" 

17 MW-32B Above-ground Steel Good Hinged Intact Lock Yes Yes 2" 

18 MW-33A Above-ground Steel Good Hinged Intact Lock Yes Yes 2" 

19 MW-33B Above-ground Steel Good Hinged Intact Lock Yes Yes 2" 

20 MW-34B * * * * * * * * * 
21 MW-35B Above-ground Steel Good Hinged Intact Lock Yes Yes 2" 

22 MW-39A Above-ground Steel Good Hinged Intact Lock Yes Yes 4" 

23 MW-39B Above-ground Steel Good Hinged Intact Lock Yes Yes 4" 

24 FBCSAMW-5 Flush-mount Steel Good Steel Lid Intact Bolts NA NA NA 

25 GM-1 Above-ground Steel Good Hinged Intact Lock Yes Yes 2" 

26 GM-2 Above-ground Steel Moderate Hinged Intact Lock Yes Yes 2" 

27 HW-1 Above-ground Steel Good Hinged Intact Lock Yes Yes 2" 

28 LPZ-4s/4d Flush-mount Steel Good Steel Lid Intact Bolts NA NA NA 

29 LPZ-5 Flush-mount Steel Good Steel Lid Intact Bolts NA NA NA 

30 OBW-1 Above-ground Steel Good Hinged Intact Lock Yes Yes 2" 

31 OBW-2 Above-ground Steel Good Hinged Intact Lock Yes Yes 2" 

32 OBW-3 Above-ground Steel Good Hinged Intact Lock Yes Yes 2" 

33 VW-1 Above-ground Steel Good Hinged Intact Lock Yes Yes 2" 

34 VW-2 Above-ground Steel Good Hinged Intact Lock Yes Yes 2" 

35 VW-2B Above-ground Steel Good Hinged Intact Lock Yes Yes 2" 

* See Notes 



Queeny-Solutia, St. Louis 

Division of Geology and Land Survey 

• Operation and Maintenance Well Inspection 
Sheet 3 

Inspection Date: 8-29-11 

MWID Bolsters 
Riser Pipe Riser Pipe Cap 

Composition Condition Type Condition Water-tight 

1 MW-2A None PVC Damaged J-plug Good Yes 

2 MW-2B None PVC Good J-plug Good Yes 

3 MW-2R Yes Steel Good * * * 
4 MW-3 Yes PVC Good J-plug Good Yes 

5 MW-4 Yes PVC Good J-plug Good Yes 

6 MW-llA Yes PVC Good J-plug Good Yes 

7 MW-IIB Yes PVC Poor * * * 
8 MW-14 Yes PVC Good J-plug Good Yes 

9 MW-15 * * * * * * 
10 MW-19 Yes PVC Good J-plug Good Yes 

II MW-24A Yes PVC Good J-plug Good Yes 

I2 MW-24B Yes PVC Good J-plug Good Yes 

I3 MW-25A Yes PVC Good J-plug Good Yes 

14 MW-25B Yes PVC Good J-plug Good Yes 

I5 MW-31B None PVC Good J-plug Good Yes 

16 MW-32A Yes PVC Good J-plug Good Yes 

17 MW-32B Yes PVC Good J-p1ug Good Yes 

I8 MW-33A Yes PVC Good J-plug Good Yes 

I9 MW-33B Yes PVC Good J-plug Good Yes 

20 MW-34B * * * * * * 
2I MW-35B Yes PVC Good J-plug Good Yes 

22 MW-39A Yes PVC Good J-plug Good Yes 

23 MW-39B Yes PVC Good J-plug Good Yes 

24 FBCSAMW-5 NA PVC Good J-plug Good Yes 

25 GM-1 Yes PVC Good J-plug Good Yes 

26 GM-2 Yes Steel Good J-plug Good Yes 

27 HW-I None PVC Good J-plug Good Yes 

28 LPZ-4s/4d NA PVC Good PVC Cap Good No 

29 LPZ-5 NA PVC Good PVC Cap Good No 

30 OBW-I Yes PVC Good J-plug Good Yes 

31 OBW-2 Yes PVC Good J-plug Good Yes 

32 OBW-3 Yes PVC Good J-plug Good Yes 

33 VW-1 Yes PVC Good J-plug Good Yes 

34 VW-2 Yes PVC Good J-plug Good Yes 

35 VW-2B Yes PVC Good J-plug Good Yes 

* See Notes 



Queeny-Solutia, St. Louis 

G Division of Geology and Land Survey 

• Operation and Maintenance Well Inspection 
Sheet 4 

Inspection Date: 8-29-11 

Physical Properties Well Measurement Audit 
MWID Evacuated Water Facility Measurement GSP Measurement 

Color Odor Oil/Grease Turbidity Depth to Water Total Depth Depth to Water Total Depth 

I MW-2A 

2 MW-2B 

3 MW-2R 

4 MW-3 

5 MW-4 

6 MW-IIA 

7 MW-IIB 

8 MW-14 

9 MW-15 

10 MW-19 

11 MW-24A 

12 MW-24B 

13 MW-25A 

14 MW-25B 

15 MW-3IB 

16 MW-32A 

17 MW-32B 

18 MW-33A 

19 MW-34B 

20 MW-33B 

21 MW-35B 

22 MW-39A 13.53' 13.51' 

23 MW-39B 12.19' 12.18' 

24 FBCSAMW-5 

25 GM-1 

26 GM-2 

27 HW-1 

28 LPZ-4s/4d 

29 LPZ-5 

30 OBW-1 

31 OBW-2 

32 OBW-3 

33 VW-1 

34 VW-2 

35 VW-2B 

* See Notes 



Queeny-Solutia, St. Louis 

Division of Geology and Land Survey 
Operation and Maintenance Well Inspection 

Sheet 5 
Inspection Date: 8-29-11 

MWID Notes 

1 MW-2A No visible surface seal. Protective casing heavily damaged. Bolster broken off. Riser pipe damaged. 

2 MW-2B No visible surface seal. Protective casing lid will not close securely. 

3 MW-2R No visible surface seal around outer casing. Appears to be open bore completion. 

4 MW-3 Concret pad broken and heaved, bolsters damaged. 

5 MW-4 Bolsters bent. 

6 MW-11A 

7 MW-llB Overgrown with vegetation. Concrete smface seal deteriorated. Protective casing and bolster damaged. Riser pipe damaged. 

8 MW-14 Concrete pad in severely cracked. 

9 MW-15 Monitoring well MW-15 was located in a lock fenced area not accessible for inspection. 

10 MW-19 Gravel covered asphalt at smface. No visible smface seal. 

11 MW-24A Wood frame around pad. 

12 MW-24B Wood frame around pad. 

13 MW-25A . 
14 MW-25B 

15 MW-31B 

16 MW-32A 

17 MW-32B 

18 MW-33A 

19 MW-34B Unable to locate monit01ing well. 

20 MW-33B 

21 MW-35B 

22 MW-39A 

23 MW-39B 

24 FBCSAMW-5 No photo available. 

25 GM-1 Gravel washing away from smface seal. 

26 GM-2 Gravel washing away from surface seal. Some damage to protective casing. 

27 HW-1 Wood frame around pad. 

28 LPZ-4s/4d Two risers in flushmount. This type of completion would require a variance. PVC cap not likely water-tight. 

29 LPZ-5 PVC cap not likely water-tight. 

30 OBW-1 Asphalt at surface. No visible smface seal. 

31 OBW-2 Concrete pad broken and displaced. 

32 OBW-3 

33 VW-1 No visible smface seal. 

34 VW-2 Overgrown with vegetation. 

35 VW-2B No visible smface seal around outer casing. 



Queeny-Solutia, St. Louis 



Well ID 

of Geology and Land Survey 
Operation and Maintenance Well Inspection 

Run-Off 



Date: 08/29/2011 

Division of Geology and Land Survey 
Operation and Maintenance Well Inspection Location: Queenie-Solutia 



ill 
Division of Geology and Land Survey • Date: 08/29/2011 Operation and Maintenance Well Inspection Location: Queenie-Solutia 

Sheet 3 
Physical Properties of Evacuated Water Well Measurement Audit 

Facility DGLS 
Well ID Color Odor Oil/Grease Turbidity Depth to Water Total Depth Depth to Water Total Depth 

1 MW-39A Not on-site during sampling 13.53 13.51 

2 MW-39B Not on-site during sampling 12.19 12.18 

3 

4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
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il Division of Geology and Land Survey II Date 
Operation and Maintenance Well Inspection 

Location i 

Sheet 4 



• Division of Geology and Land Survey • Date: 08/29/2011 
Operation and Maintenance Well Inspection 

Location: Queenie-Solutia Sheet 1 
Properties of the Surface Well Seal Visual Well Integrity Inspection 

Well ID % Surface Well Seal Outer Well Casing Inner Well Casing 
Size Coverage Sloped Ponded Run-Off Type Condition Type Condition Type Condition 

1 MW-25A 2' 100 Yes No No Stand Good NA NA PVC Good 

2 MW-25B 2' 100 Yes No No Stand Good NA NA PVC Good 

3 FBSA-MW-5 2' 100 Yes No No Flush Good NA NA PVC Good 

Unknown in locked gated and fenced area 
4 MW-15 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

28 
29 
30 
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II 
Division of Geology and Land Survey • Date: 08/29/2011 
Operation and Maintenance Well Inspection Location: Queenie-Solutia 

Sheet 2 
Accessory Well Information 

Casin Cap Drainage Hole 
Well ID Type Composite Security Condition Weep Hole Open Height Posts Notes 

1 MW-25A J-Plug Lock Good Yes Unknown 

2 MW-25B J-Plug Lock Good Yes Unknown 

3 FBSA-MW-5 J-Plug Lock Good Yes Unknown 

Unknown 
4 MW-15 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 



il Division of Geology and Land Survey • Date: 08/29/2011 Operation and Maintenance Well Inspection Location: Queenie-Solutia 
Sheet 3 

Physical Properties of Evacuated Water Well Measurement Audit 
I 

Facility DGLS 
Well ID Color. Odor Oil/Grease Turbidity Depth to Water Total Depth Depth to Water Total Depth 

1 MW-39A Not on-site during sampling 13.53 13.51 

2 MW-39B Not on-site during samplin 12.19 12.18 

3 

4 
5 
6 
7 

8 
9 

10 
11 
12 
13 
14 
15 
16 I 

17 

18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

--------- ---
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Division of Geology and Land Survey • Date 
Operation and Maintenance Well Inspection 

Location 
Sheet 4 
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Inspection Photo No. 01 (MW-2A) 

Inspection Photo No. 02 (MW-2B) 



Inspection Photo No. 03 (MW-2R) 

Inspection Photo No. 04 (MW-03) 





Inspection Photo No. 07 (LPZ-5) 

Inspection Photo No. 08 (LPZ-4S/4D) 





Inspection Photo No. 11 (OBW-3) 

Inspection Photo No. 12 (MW-19) 



Inspection Photo No. 13 (GM-2) 

Inspection Photo No. 14 (GM-1) 





Inspection Photo No. 17 (MW-llA) 

Inspection Photo No. 18 (MW-4) 
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1.0 Introduction 

The Missouri D.epartment of Natural Resources (MDNR), Hazardous Waste Program (HWP) 
requested the MDNR, Environmental Services Program (ESP) to conduct a RCRA Operation 
and Maintenance Sampling Audit at the Environmental Operations (former Solutia, John F. 
Queeny Plant) facility located in St. Louis, MO. 

On September 6, 2011, ESP Environmental Specialist Pam Hackler conducted the RCRA 
operation and maintenance audit by splitting groundwater samples with Jon Truesdale of 
Environmental Operations, Incorporated who was performing the sampling. Ken Hannon of ESP 
assisted in collecting the samples. Another individual representing MDNR present on the same 
day but performing other surveys was Christine Kump of MDNR Hazardous Waste Program. 

2.0 Site Information 

2.1 Location 

The Environmental Operations property, formerly Solutia, John F. Queeny Plant, is a semi­
secure area. All wells are located within the gated areas of the facility however numerous holes 
in the fencing exist. The facility encompasses approximately 38 acres, bound on the north by 
Carroll Street and Lafayette A venue, on the east by Missouri Pacific Railroad and the 
Mississippi River, the south by Victor and Barton Streets, and on the west by Third Street. This 
is an industrialized area of St. Louis. 

2.2 Description, History, and Contaminants of Concern 

The facility began operations in 1901 and has manufactured over 200 products from over 800 
different raw chemicals. The facility ceased production operations in 2006. Products previously 
manufactured at the plant include but are not limited to maleic anhydride, fumaric acid, toluene, 
sulfonic acid, paranitrophenetole, phthalates, synthetic functional fluids, salicylic acid, aspirin, 
methyl salicylate, benzoic acid, ethavan, pesticides, and herbicides. 

Current known contaminants at the site include but are not limited to tetrachloroethene (PCE) 
and its degradation products trichloroethene (TCE), cis- I ,2-dichloroethene, trans-1 ,2-
dichloroethene, and vinyl chloride, dense non-aqueous phase liquids (DNAPL), light non­
aqueous phase liquids (LNAPL), chlorobenzene, trichlorocarbanilide, polychlorinated biphenyls 
(PCBs), alachlor, chlorobenzene, benzene, and ethylbenzene. Allegedly, the site also has buried 
debris, such as vehicles, which influence the monitoring well network. 

ESP was asked to obtain samples for volatile organic compounds, the dissolved gasses methane, 
ethane, ethene, and carbon dioxide, chloride, nitrate as N, sulfate, alkalinity, sulfide, total 
dissolved solids, and total organic carbon. 
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3.0 Methods 

3.1 Field Procedures 
A summary of the field procedures used by the personnel collecting the groundwater samples is 
provided below. The attached Sampling and Analysis Procedures Field Audit Worksheet 
(Appendix A) details the field procedures of the sampling personnel. A copy of the field notes 
taken while on scene is attached as Appendix B. 

The Environmental Operations sampling personnel sampled five groundwater monitoring wells 
during ESP's visit. Each well used the same peristaltic pump to remove the groundwater. Field 
measurements for pH, temperature, oxidation-reduction potential, percent and absolute dissolved 
oxygen, and specific conductivity were taken on all five wells by the facility p.ersonnel and ESP. 
Additionally, ESP acquired turbidity measurements on the purge and sample water. Facility 
personnel used a flow-through cell to determine field measurements and ESP utilized a cup to 
determine a discrete field measurement. 

Sample collection was performed using the same apparatus used in well evacuation. Sample 
containers were filled directly from the sampling apparatus to the sample containers. Samples 
were taken in proper procedural order by ESP with volatile organic compounds first, dissolved 
gasses second, total organic carbon (TOC) third, sulfide fourth, nitrate fifth, and then filling one 
Nalgene liter container for alkalinity, total dissolved solids, chloride, and sulfate. Facility 
personnel were mistaken in the analysis for which the bottles were labeled, although facility 
personnel believed they were filling TOC third and dissolved metals last, the facility was 
sampling dissolved metals third and TOC last. 

3.2 Chain of Custody 
All split samples collected by ESP personnel received a unique numbered label. The chain of 
custody (Appendix C) form denotes the location, field measurements (pH, conductivity, ORP, 
dissolved oxygen, turbidity, and temperature), analyses requested, date and time of collection, 
and signatures of the sample collector and the sample receiving personnel. All samples were 
placed in the appropriate containers, and preserved according to MDNR-ESP-001, were ston~d 
on ice in a cooler and were transferred to refrigeration upon arrival at the ESP laboratory. · 

3.3 Requested Analysis 
All split samples collected were submitted to the ESP laboratory (September 7, 2011) one day 
after sampling, and were analyzed for volatile organic compounds, methane, ethane, ethene, 
carbon dioxide, chloride, nitrate, sulfate, sulfide, alkalinity, total organic carbon, and total 
dissolved solids. The sulfide chemical analysis was contracted to PDC of Peoria, IL, however, 
the ESP laboratory was unable to ship the containers before the holding time had expired; the 
analysis was still completed with an exception noted the samples were analyzed past the holding 
time. TestAmerica in Austin TX was the contract laboratory which analyzed for the dissolved 
gasses methane, ethane, ethene, and carbon dioxide. 
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Sample# Day & Time 
1106736 9/6/20 II n/a 
1106737 9/6/2011 1147 
1106738 9/6/2011 1412 
1106739 9/6/2011 1540 
1106740 9/6/2011 n/a 
1106756 9/6/2011 1725 
1106757 9/6/2011 1840 

Sample Location Analysis Requested 
Trip Blank VOA. TOC 
LPZ-5 All* 
OBW-1 All* 
REC-4 All* 
REC-4 Duplicate All* 
MW-248 All* 
MW-24A All* 

* Analysis requested: VOA (method SW 846 8260), TDS (method EPA 160.1), ALK (method 
EPA 31 0.2), Nitrate as N (method EPA 353.2), Sulfate (method EPA 375.2), Sulfide (method 
EPA 376.2 [contract lab]), Chloride (method SM 4500-CI-E), TOC (method SM 5310-B), and 
dissolved gasses Methane, Ethane, Ethene, and Carbon Dioxide (contract lab). 

3.4 Data Quality 

To help ensure precise, accurate, representative, complete, and comparable data were achieved, 
all field work was conducted in accordance with the FY 2012 "WORKPLAN for O&M Split 
Sampling Events". Unless otherwise noted, ESP field personnel followed established MDNR 
standard operating procedures. OB W-I was sampled in place of MW -38A because the adjacent 
landowner denied access to the property where the well is located; 0 B W-I was the preferred 
alternate for MW-38A. 

All field personnel including MDNR wore a pair of clean disposable nitrile gloves for each new 
well and changed as frequently as needed while setting up, purging, and taking samples to 
minimize possibilities of cross contamination. Observations of the sampling event were 
recorded in the Sampling and Analysis Procedures Field Audit Worksheet (Appendix A) and a 
permanent field notebook, copied, and attached as Appendix B. All samples were collected in 
clean glass or Nalgene containers and were preserved in accordance with standard operating 
procedure MDNR-ESP-001. Sample 1106740 is a duplicate sample of sample 11 06739; well 
REC-4. 

4.0 Investigation Derived Waste 

Disposable nitrile gloves and paper towels were placed in a refuse container at the ESP building. 
Otherwise, there was no disposable sampling equipment generated by ESP personnel. 

5.0 Observations 

The weather at the site was sunny, approximately 65 to 80 degrees Fahrenheit, and winds were 
very strong. 

6.0 Reporting 

Appendix A is the Sampling and Analysis Procedures Field Audit Worksheet; please refer to this 
document for specificities of the sampling procedures for each well, field measurements, and 
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chemical analysis procedures. Appendix B is a copy of the field notes taken by ESP staff 
including the field measurements obtained using field services equipment and field 
measurements obtained by the facility sampling personnel. Appendix C is the chain of custody 
used by ESP staff, and please see Appendix D for analytical results. 



RCRA O&M Report 
Environmental Operations, Inc. 
Former Solutia, John F. Queeny Plant 
St. Louis City 
September 6, 20 II 
Page 5 

Submitted by: 
Pamilyn A. Hackler 
Environmental Specialist 
Field Services Unit 
Environmental Services Program 

Approved by: 
Eric J. Sappington 
Unit Chief 

Digitally signed by Eric Sappington 
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RCRA Operation and Maintenance (0 & M) Field Audit 
Sampling and Analysis Procedures Field Audit Worksheet 
Prepared by the MDNR Environmental Services Program 

Facility Name and Address: Environmental Operations, Incorporated 
Former Solutia, John F. Queeny Plant 
20 I Russell Blvd. 

. Date(s) of Sampling: 

Lab Name and Address: 

Phone Number: 

Participants: 

Name 
Pam Hackler 
Ken Hannon 

St. Louis, MO 

September 6, 2011 

Pace Analytical Services, Inc. 
9608 Loriet Blvd. 
Lenexa, KS 

913-599-5665 

Position 
Environmental Specialist MDNR, ESP 
Environmental Specialist MDNR, ESP 

Representing 

Jon Truesdale Geologist Environmental Operations, Inc. 
Christine Kump Environmental Engineer MDNR,HWP 

I. Review of Sampling and Analysis Procedures 

1. · Prior to Well Evacuation (ESP use only ifDGLS has not evaluated): 
DGLS evaluated this section: 1 a. to 1 h. 

a. Are the well numbers clearly marked on the well? 
If yes, how are they marked and where? 

b. Were measures taken to prevent evacuation/sampling equipment from contacting 
potentially contaminated surfaces? 
If yes, what measures? · 

c. Were static water levels measured? 

d. Were total well depths measured? 
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e. Are measurements taken to the nearest 0.01 foot? 

f. Is there a permanent depth measurement reference point at each well? 

g. Description of depth measuring device used (type, manufacturer, model): 

h. Was depth measuring device cleaned and dried after each measurement? 
Ifyes, describe decontamination procedure: 

2.· Detection/Sampling of Immiscible Layers (ESP use only if DGLS has not evaluated): 

a. Are procedures used which will detect light phase immiscible layers? 
lfyes, describe. 
Yes, an interface probe was used to detect for light phase immiscible layers. 

b. Are procedures used which will detect dense phase immiscible layers? 
If yes, describe: 
Yes, an interface probe was used to detect dense phase immiscible layers. 

c. Are any detected immiscible layers sampled separately prior to well evacuation? 
If yes, describe the procedure: 
No, immiscible layers were not sampled separately. 

d. Do the procedures used minimize mixing with the aqueous phase? 
Yes, the facility monitoredfor light phase immiscible layers during sampling; as in 
the case of MW-24A, there was a LNAPL present and facility personnel checked at 
each interval measurement the distance between the layer and the end of the pump 
tubing. The sampling commenced before the layer was within about 2feet of the 
pump tubing. 

3. Well Evacuation (ESP use only ifDGLS has not evaluated): 

a. Are low yielding wells evacuated to dryness? 
No, low flow purging and sampling techniques are used. 

b. Are high yielding wells evacuated until the parameters of pH, temperature, and 
specific conductance have stabilized to± 10% over two successive well purge 
volumes? 
All wells were purged until at least three consecutive field measurements (using pH, 
temperature, conductivity, dissolved oxygen and oxidation-reduction potential) 
stabilized regardless of the well volume which had been purged. 
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c. If no to ''b'', are at least three well casing volumes purged from high yielding wells? 
No, three well volumes were not purged. 

. d. Describe field· method used to calculate the volume of evacuated water: 
For each well, a well log sheet was maintained; the sampler used a variable flow 
peristaltic pump, based on the time the pump was running, the volume of the water 
was calculated. 

e. Describe field method used to measure the volume of evacuated water: 
Evacuated water flowed into a volumetric measuring cup and the volume of 
evacuated water was measured visually after a specific amount of time passed. 

f. Describe procedure used for collection, management, and disposal of evacuated 
water: 
Evacuated water that was not used for sampling was placed in jive gallon buckets, 
then transferred to a waste drum on site. The drum will be picked up by a hazardous 
materials contractor when full (the contractor changes periodically). 

g. Does each well have dedicated evacuation equipment? 
Yes, each well had single-use dedicated tubing; the peristaltic pump was reused but 
does not come in contact with any groundwater. 

h. Describe well evacuation equipment (type, composition, manufacturer, model, etc.) 
including delivery lines used to lower equipment into well: 
The pump was a GeoTech GeoPump 2 peristaltic pump, the tubing through the pump 
tvas Master Flex flexible tubing, the withdrawal tubing was I 18th inch polyethylene 
tubing. 

1. Describe the decontamination procedure used for non-dedicated evacuation 
equipment: 
No evacuation equipment required decontaminating. 

J· Describe the physical properties of the evacuated water: 

Well number LPZ-5 OBW-1 REC-4 MW-24B MW-24A 

Color Dark grey Almost clear Clear. 
Clear with Very pale 

black particles yellow 

OiVGrease 
No Layers No Layers No Layers No Layers No Layers 
Observed Observed Observed Observed Observed 

Turbidity 102 ntu 3.44 ntu 7.67 ntu 31.3 ntu 19.3 ntu 
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4. Sample Withdrawal (ESP use only if DGLS has not evaluated): 

a. In what sequence were the wells sampled? 
The wells were sampled in LPZ-5, OBW-1, REC-4, MW-24B, and MW-24A order. 

b. Were wellbore fluid levels checked in low yield wells prior to sample collection to 
determine if sufficient fluid was available to sample for the parameters of concern? 
Yes, fluid levels were checked in all wells prior and during purging and at sampling. 

c. Were low yield wells sampled as soon as sufficient wellbore fluid volume was 
available? 
Yes, fluid levels were sufficient because the.facWty was using low-flow sampling 
techniques. 

d. For low yield wells, on average how much time elapsed between well purging and 
sampling? 
No time elapsed between purging and sampling. 

e. Were wellbore fluid levels checked in high yield wells prior to sample collection to 
determine the percent recovery of well bore fluids? 
Yes, well bore fluid levels were checked in high yield wells prior to sample collection. 
After sampling, field personnel calculate percent recovery based on field data sheets. 

f. According to the facility's sampling personnel, approximately what percent fluid 
recovery is deemed adequate prior to sampling high yield wells? 
Not applicable, low-flow sampling methods are used, and high yield wells by 
definition need not recover after evacuation. 

g. Were high yield wells allowed to achieve this percent recovery prior to sample 
collection? 
Not applicable. 

h. For high yield wells, on average how much time elapsed between well purging and 
sampling? 
No time elapsed between sampling and purging of any wells on site. 

1. Describe well sampling equipment (type, composition, manufacturer, model, etc.) 
including delivery lines used to lower equipment into the well: 
The pump was a GeoTech GeoPump 2 peristaltic pump, the tubing through the pump 
was Master Flex flexible tubing, the withdrawal tubing was llffh inch polyethylene 
tubing. 

J. Does each well have a dedicated sampling device? 
Yes, although the pump was reused, it is not in contact with any groundwater; the 
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tubing was single use. However, the water level indicator was decontaminated 
between wells. 

k. If no to 'j", is non-dedicated equipment decontaminated between wells? 
Yes, non-dedicated equipment was decontaminated between wells. 

I. Describe the decontamination procedure used for non-dedicated sampling equipment: 
The water level indicator is dipped in Alconox solution and then rinsed with distWed 
water. 

m. Is non-dedicated sampling equipment thoroughly dried before each use? 
The water level indicator was not dried. 

n. For non-dedicated sampling equipment, were equipment blanks collected to monitor 
for potential sample cross-contamination? 
No equipment blanks were collected. 

o. If yes to "n", how frequently were equipment blanks collected? 
Not applicable. 

p. Describe the procedure used to collect equipment blanks: 
Not applicable. 

q. Wete duplicate samples collected? 
Yes, duplicate samples were reportedly collected but not while ESP staff were present 
on site. 

r. If yes to "q", how frequently are duplicate samples collected? 
Duplicate samples were reportedly collected for every ten true samples collected. 

. s. Describe the duplicate sampling procedures: 
Reportedly, the containers were filled at the same time for the true sample and the 
duplicate sample. 

t. Was care talen to avoid placing clean sampling equipment on the ground or other 
potentially contaminated surfaces prior to use? 
There were a few observations of the sampling personnel placing the sampling 
equipment on potentially contaminated surfaces. The sampling personnel placed 
most of the sampling equipment on a table, the water level indicator was either hung 
on the well casing or placed on the cement or grass next to the well head. The 
sampling personnel placed the 118 inch tubing on the ground while it was being 
placed in the well; this could have introduced contamination into the groundwater. 
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u. If bailers were used, were they lowered and raised slowly enough to prevent sample 
degassing or volatilization of sensitive parameters? 
Not applicable, bailers were not used. 

v. If volatile organics were sampled with a pump, was the sample collection pump rate 
at or below 100 ml/minute? 
No, not all volatile organic samples were collected at less than 100 mL per minute. 

w. If no to "v", what was the sample collection pump rate? 
LPZ-5 was sampled at 80 mL/min, OBW-1 sampled at 120 mL/min, REC-4 was 
sampled at 225 mL/min, MW-24B was sampled at 170 mL/min and MW-24A was 
sampled at 150 mL/min. 

x. Were samples transferred directly from the sampling device to the sample containers? 
Yes, samples were transferred directly from the sampling device to the sample 
containers. 

y. Describe the sample transfer procedure: 
All samples were collected after the flow through cell had been removed and were 
filled directly from the extraction tubing. 

z. Describe the method used to obtain split samples: 
Containers were filled with agencies alternating filling containers. 

aa. Overall, were samples collected in a manner that would minimize changes in the 
sample due to adsorption, aeration, agitation, volatilization, etc.? 
Generally, the samples overall were collected in a manner to minimize changes in the 
sample due to adsorption, aeration, agitation, and volatilization, see 4. bb. 

bb. If no to "aa", describe any potential problems observed: 
At LPZ-5 the pump was flowing backwards bubbling into the well for about one 
minute which could have volatilized some sensitive parameters. Four of the five wells 
(listed in 4. w.) were sampled above 100 mL/minute. Also, the Environmental 
Protection Agency "RCRA Groundwater Monitoring" November 1992 draft technical 
guidance 7.3.2.6 suggests that peristaltic pumps are not suitable for collecting 
volatile organic samples. 

cc. Were samples collected and containerized in the order of site-specific parameter's 
volatilization sensitivity (e.g., in descending order- VOA, TOX, TOC, semi­
volatiles, metals and cyanide, major water quality cations and anions, radionuclides )? 
ESP 's samples were taken in proper procedural order with volatile organic 
compounds first, dissolved gasses second, total organic carbon (TOC) third, sulfide 
fourth, nitrate fifth, and then filling one Nalgene liter container for alkalinity, total 
dissolved solids, chloride, and sulfate. The facility sampling personnel filled VOA 
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vialsfirst, dissolved gasses second. metals third, su(fidefourth, then total organic 
carbon last; see 5.a. and 5.b. 

dd. Were samples collected for dissolved metals? 
Yes, samples were reportedly collected for dissolved metals. 

ee. If yes to "dd", were the samples field filtered using a 0.45 micron filter? 
No, samples were not.fieldfiltered. 

· ff. If yes to "dd'', but no to ·'ee'', please explain: 
The facility's sampling personnel did not field.filter the sample for metals nor 1vere 
they preserved with any acid. 

gg. List any parameters measured in the field by the facility: 
Facility sampling personnel collected data on pH, temperature, dissolved oxygen 
(percentage and absolute), oxidation reduction potential, and specific conductivity. 

hh. Describe the equipment (type, manufacturer, model) used by the facility for taking 
field measurements: 
The facility sampling personnel used a rented YSI-556 handheld multi-parameter 
system. Number R6209 rented from Ashtead Technologies (800-242-3910). The 
water level indicator/interface probe was a Heron Instruments number 185908 20 
meter "ms.oil" interface meter. 
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11. List the values for any field measurements taken by the facility: 

Well number LPZ-5 OBW-1 REC-4 MW-24B MW-24A 
.. 

pH 8.05 10.62 6.35 6.53 6.29 

Temperature CC) 21.02 21.76 21.46 23.54 20.07 

Specific Conductivity 
3.888 1.971 2.596 2.379 1.591 

(mS/cm) 

Dissolved Oxygen (%) 33.9 57.5 30.5 10.3 8.9 

Dissolved Oxygen (mg/L) 2.97 5.01 2.67 0.86 0.80 

Oxidation-Reduction 
-207.6 -19.7 -53.2 -123.6 -101.6 

Potential (mV) 

.U· Describe all field equipment calibration and maintenance procedures: 
Calibration of the water quality meter took place the morning of the sampling event. 
However, during sampling, ESP and facility's measurements varied significantly for 
oxidation-reduction potential in the first well. ESP expected all comparative field 
measurements to vary to some extent since the facility was using a flow-through cell 
and ESP was capturing purge water in a cup and taking separate measurements. 
ESP asked the facility to check the meter's calibration in a standard ORP solution, 
the reading was 223 m V in a 200 standard solution. This is 10.4 percent variance 
from the standard solution. ESP 's reading was 198m V which was 1 percent 
variation from the standard solution. Facility personnel did not recalibrate their 
water quality instrument. 

kk. Are the procedures under "jj" performed pursuant to the manufacturer's 
recommendations and consistent with accepted protocol (e.g., SW-846)? 
Daily calibration is recommended, however, a recalibration should have been 
performed at the time the ORP measurements were noticed to be significantly 
different than the standard solution. 

II. Is a field logbook and/or individual well sampling sheets maintained? 
Yes, individual well sampling sheets were maintained "well development/purging and 
sampling record" and "site daily report" were filled out daily. 

mm. Are the following items documented in either or both of the above: 

'i 
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I. Date and time of sampling? Yes. 

II. Weather conditions? Yes. 

Ill. Field sampling participants? Yes. 

IV. Observations and physical well integrity? Yes. 

v. Field equipment descriptions? No. In this case, thefacility's meter broke the 
morning of the sampling event and one was rentedfrom a local environmental 
supply company; this was not noted anywhere on the forms. 

v1. Field analysis results? Yes. 

vu. Field equipment and calibration/maintenance information? No. 

vm. Any other pertinent field observations or unusual conditions? Yes. 

nn. Who maintains the field logbook/well sampling sheets? 
The facility's sampling personnel. 

oo. Describe the physical properties of the groundwater samples: 

Well 
LPZ-5 OBW-1 REC-4 MW-24B MW-24A 

Number 

Cloudy Clear but 
Clear with. 

Very pale 
Color Clear black 

amber light yellow 
particles 

yellow 

Oil/ 
None visible None visible None visible None visible None visible 

Grease 

Turbidity 12.9ntu 2.08 ntu 11.3 ntu 19.3 ntu 9.3 ntu 

5. Sample Preparation and Handling: 

a. List the sample containers and preservation methods used by the facility for each 
parameter or group of parameters to be analyzed: 
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Parameter/Group Sample Container Preservation 

VOA (3) 40 mL clear VOA vials Ice 
TOC* {1) I L Nalgene bottle Ice 
l)issolveti~asses (3) 20 mL clear Teflon septum vials Ice 
Suljitie (1) 250 mL Nalgene bottle ZnAcetate anti NaOH, Ice 
l)issolveti Fe & Mn* (/) 250 mL amber ~lass bottle H2S04 anti Ice 

*See 5.b. 

b. Were the sample containers utilized for specific parameters consistent with current 
guidance (e.g., SW-846)? 
No, sample containers tiiti not match the analysis to be performed Sampling 
personnel incorrectly itientifieti which containers went with which analysis meaning 
the facility's personnel tiitf not collect the parameters in the correct volatilization 
ortier. In the table above (5.a.), TOC anti tiissolveti metals containers shoultf be 
switched 

c. Were any of the sample containers pre-cleaned prior to use (i.e., solvent-rinsed, 
baked, etc.)? 
Sample containers came from the contracteti lab; it is unknown if they pre-clean the 
containers. 

d. Were the samples preserved in accordance with current EPA-approved procedures? 
Yes, samples were preserveti accortiing to EPA-approveti method'j; however see 5.a. 
anti 5.b. 

e. If any non-EPA preservation methods were used, list the source( s) from which these 
methods were derived: 
Not applicable. 

f. Were sample containers pre-preserved or were preservatives added in the field? 
Sample containers came pre-preserveti from the lab. 

g. Were the sample containers labeled? 
No, sample containers were not labeled The facility's sampling personnellabeleti a 
resealable plastic bag with the well number. Container labels were provitfetifrom 
Pace Analytical Laboratories anti were present in the sampling personnel's vehicle. 

h. Do the sample labels provide the following information: 
Sample labels were not affixeti to the sample containers. 

1. Sample identification number? Yes. 
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11. Well number? No. 

iii. Name of collector? Yes. 

IV. Date and time of collection? Yes. 

v. Facility name? Yes. 

vt. Parameter analyses requested? Yes. 

1. Do the sample labels remain legible when wet? 
Unknown, the sample labels were not affixed to the sampling containers. 

J. Is a chain-of-custody record included with each sample? 
The chain of custody was included in the packet.from Pace Analytical Laboratory but 
was not filled out. 

k. Does the chain-of-custody record document the following: 

I. Sample identification number? Yes. 

II. Well number? No. 

Ill. Signature of collector? Yes. 

IV. Date and time of collection? Yes. 

v. Sample container and preservative type? Yes. 

VI. Number of containers? Yes. 

VII. Parameter analyses requested? Yes. 

viii. Signature of all persons involved in the chain-of-possession? Yes. 

ix. Inclusive dates of possession? Yes. 

I. Was the headspace completely eliminated from containers used to collect samples for 
volatile organic analyses? 
Yes, heads pace was completely eliminated when collecting samples in VOA vials and 
dissolved gas vials. 

m. Is at least one trip blank prepared for each sample container type to verify sample 
container cleanliness and field handling methods? 
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Yes, trip blanks were prepared. 

n. If no to "m'', were any trip blanks prepared? 
Not applicable. 

o. If yes to "n", in what containers and how many? 
Not applicable. 

p. What type of laboratory is used for the sample analyses (e.g., on-site in-house, off­
site in-house, off-site contractor)? 
The laboratory was an off-site contracted laboratory. 

q. How are the samples maintained prior to analyses (i.e., refrigerated, secured, etc.)? 
All samples remain on ice in the custody of the sampling personnel until being picked 
up by the contract laboratory. Custody is transferred to the ·driver or the cooler is 
custody sealed for transport. 

r. How long are samples held prior to transport to the laboratory? 
Samples are usually only held one day before transport. 

s. How are the samples transported/shipped to the laboratory (i.e~, hand delivered, 
overnight express, etc.)? 
The samples were hand delivered. 

t. If the samples are not hand delivered, are sample seals attached to the containers or 
coolers to ensure that the samples are not tampered with while in transit? 
Not applicable. 

6. Quality Assurance/Quality Control 

In completing this portion of the 0 & M Field Audit checklist, the Hazardous Waste 
Program feels that the auditor should contact the responsible laboratory directly for a 
response to the following questions, realizing that the resulting response must be 
taken as fact. This procedure is recommended since the 0 & M Field Audit is not 
intended as a laboratory audit, but the ovenill content of the report would not be 
complete without the answers to the following: 

This portion of the worksheet filled out by Charles Girgin of Pace Analytical Labs. 

a. Are laboratory logbooks maintained to track all phases of laboratory procedure from 
sample receipt through analysis, reporting, and disposition? 
Yes. the Laboratory utilizes logbooks and LIMS. 

b. Do the logbooks document the following: 
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1. Client name? Yes 
11. Date and time of sample receipt? Yes 
111. Sample number and analysis to be performed? Yes 
1v. Observation of damaged/irregular samples received? Yes 
v. Sample preparation methods (e.g. extraction)? Yes 
VI. Date and time of sample analysis initiation and completion? Yes 
VII. Name of person performing each analytical step? Yes 
VIII. All QA/QC sample results? Yes 
1x. Instrument calibration information? Yes 

c. Describe all procedures used to ensure integrity ofthe samples in the laboratory prior 
to analysis: 
The laboratory is a secure facility and the customer entrances are monitored during 
working hours. The project samples are stored in cold storage at 4° C ± r Cor 
according to the analytical method prior to analysis. All samples are handled 
according to NELAC Quality system requirement. 

d. Are all samples analyzed within EPA-specified holding times (e.g. SW-846)? 
Yes. 

e. If no to "d'', are holding time overruns reported on the final analysis results sheets? 
Yes. 

f. Are all samples analyzed using an EPA-approved analytical method for each 
parameter? 
Yes. 

g. Is the analytical method used for each parameter documented? 
Yes. 

h. If a new analytical method is used, is it documented, with split samples and analyzed 
using the old method for comparison purposes? 
Yes. 

1. If any non-EPA analytical methods are commonly used, list the method(s) and their 
source document(s): 
No non-EPA methods are currently employed. 

J. For replicate analyses (e.g., TOC, TOX), describe the lab method used to obtain the 
individual concentration values: 
For EPA 9060, 4 replicates are performed with the average and range reported. 
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k. Are appropriate QA/QC measures used in laboratory analyses (e.g., blanks, matrix 
spikes, standards, etc.)? 
Yes. 

I. Are detection limits and percent recovery for matrix spikes or controls reported for 
each sample parameter? 
Yes. 
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Appendix C: 
Chain of Custody 

RCRA O&M Report 
Environmental Operations, Inc 

September 6, 2011 



e il 
Description of Delivery 

MISSOURI DEPARTMENT OF NATURAL RESOURCES Tape sealed and mitialed Total No. Of Containers 
FIELD SHEET AND CHAIN-OF-CUSTODY RECORD Shipped Carrier: 

X Hand Oelivered By: 
l'-ollector's l'lame: Pam Hackler LAB liSE ONLY! 
Pleas~ Print) Laboratory !D: Location: 
Affiliation: KCRO NERO SERO SLRO SWRO WPP DGLS HWP rESP IMoDOT 

/J 0 9rJ 7DO d._ C.-:> circle one) MDC DHSS Other: 

Sample Number Sample 
Analyses Requested Disinfect. Field Parameters / Matrix Container I Preservative Number of 

Collected Type (include units) (c1rcle one) Type Type Containers 
Date: VOA (SW 846: 8260) (circle one) D.O. {).X~ rna/L 

~) 
/1 •. CN ! '+'- i --tiOw18l TDS (EPA 160.1) ALK (EPA 310.2) None Flow ._/ :2'5"0CN •11/1).0?1 I 

9/6/2011 Nitrate (N) (EPA 353.2) Cl2 pH 8'.3Cf ~- Soil -;).->r;_gy_ j_ 1:i.L _______ : __ f ____ 
(Sample A) Sulfate (EPA 375.2) uv Cond. 3.fcl5 ~~~ Organic 'iDI'II A 0 ! II,;. ?~--+·-·...2,. _____ 

For Lab Use Only t£ime: Sulfide (EPA 376.2) Contract Lab Ozone Temp. 21. la "C Sludge l.fll""' 46 i 'Ht .. ;_ ~_l.._ ____ 

11!Jf?3J9 
Chloride (SM 4500-CI-E) Other: Other: Other: r..., LCJ. , -·--·-----1---·· I 11'-tl TOC (SM 5310-B) ORP ·- 46i rnV l{\~ '"I t'l'f\/ &el ! "* L----1-·~-~--Methane/Ethane/Ethene/C02 (Contract Lab) Turbidity /2 , q _N_TU 14at>"'lt ki:1 th {.. t. , . J 

(.~-\<."t( 

~ 
Date: VOA (SW 846: 8260) D.O. ~Lo:~L<,. __ I '-=-..(_AI i '-1. '- ·· i 

IIOlol3~ TDS. (EPA 160.1) ALK (EPA 310.2) None Flow .. _.:_< ____ (_~ :~lite~ I tD :\ a.-H-r-z" ______ A 
9/6/2011 Nitrate (N) (EPA 353.2) Cl2 pH . I 0 ;--:----- Soil ;) r; {) ( .. -+-- 4' --~;··----

(Sample 8) Sulfate (EPA 375.2) uv cond. 1 t 182 -z;rJ'crn Organic ~feJ I u;?b "'-- 1 2 --·-----
For l.ah [!.,c Only ime: Sulfide (EPA 376.2) Contract Lab Ozone ~..: ...... 22.7 ~---- Sludge ':i. a1!1LJ_4l..;.....J..f..Lt.. _____ ; __ -~-----

tttJSf .33D i4l'2. 
Chloride (SM 4500-CI-E) Other: ~--- Other:--. 

~3-k~~~~- ~~-~~-=~-i=-~~~l~~-~ II TOC (SM 5310-B) ORP --~rnV -- (AP/· Methane/Ethane/Ethene/C02 (Contract Lab) Turbidity , c:},Qfl NTU 

(}-~ 

~.' 
Dat~· VOA (SW 846: 8260) D.O. . . lJ-- ~· .t_l'L_ ~ ' I 

<j£~l~L) - -+- -~ --~ 

J/Ofo 13Cf TDS (EPA 160.1) ALK (EPA 310.2) None ~ n.o,}~-g_~~I~-- iLC.bi J._f'JL__l.f2 .. ft.._J. .... I -·- ______ 4 
9/6/2011 Nitrate (N) (EPA 353.2) Cl2 ~-- i w. 'lJa--····---·- Soil :J2.~'N._ ----l--9- ---- -· ./ _____ -

(Sample C) Sulfate (EPA 375.2) uv 3>..~:..-----~-~ 3.5 Z'S.,Lcoo .. Organic ~..a1..1 . .1Ji __ · ... 0.!::1. _
1 

.. _ . .i:, . _____ 
For Lab Use Only ~ime: Sulfide (EPA 376.2) Contract Lab Ozone Temp;_ I ~ ... fL.~----- Sludge !i~..J±Jj __ .. -if- t- ~.. --Chloride (SM 4500-Cl-E) Other: Othe~ 

~~-~ ' 
/Jo-5'933/ 1540 

Other: 

~~p; ~-ff t~-=-t- ~-~--~-TOC (SM 5310-B) 
?~~ieiiiY--ht.~'Xt;u--- ···--- l~Q) Methane/Ethane/Ethene/C02 (Contract Lab) 

VOA (SW 846: 8260) D.O. i 
......... 

~r!L.~L!ft;---- -'---· _L ____ : Date• 

/1Db7L/O TDS (EPA 1.60.1) ALK (EPA 310.2) None Flow ! -·----- ~- l)l_l?_cl'j_ ___ L_.!J.D.i-L ~--L- -·---
9/6/2011 Nitrate (N) (EPA 353.2) Cl2 

H . Soil ~£1 uv ~-~--~---.! ____ 
Sulfate (EPA 375.2) uv ~i=-----··-·---··-··- --- Organic ~ t. · ~ra-t, ·;),. (Sample D) 

u~ % \ ·. ~ .. : ____ =:; =.i=~=- ~ For Lab Use Only ime: Sulfide (EPA 376.2) Contract Lab Ozone ~·-· -·-+-----··--···---------:._ Sludge . 

fJ;55933J t1A 
Chloride (SM 4500-CI-E) Other: Other: ' Othe~ 

g-~,_~1-~-~F:-~~ -~~ ~~--== .TOC (SM 5310-B) ORP ] .. __ . \ 
/""\ Methane/Ethane/Ethene/C02 (Contract Lab) Turbidity i (c;.f) 

l.;-t't 

~~ 
~ 

6 
rtlf}jdj'}J'?')( ) .d x/_,h f1 & J.. /---) 

Received By: C .f-l-OA 
Date:-

1- 7- II 
c..~ Time: i 0{ {f 

!Relinquished Bf: Received By: r Date: Time: 

Relinquished By: Received By: Date: Time: 

MDNR Envirorunental Ser-1ces Program 2710 West Mam. Jefferson City. MO (i5109 t5n) 526-3315 Page I of 2 



~ e MISSOURI DEPARTMENT OF NATURAL RESOURCES II FIELD SHEET AND CHAIN-OF-CUSTODV RECORD ! : 
·,_. _, 

Sample A LDPR: FER OM !Job Code: NJOOSOLlJ !Sample Reference ID: 
Facility ID: 

MOD004954111 !Site/Study Name: Environmental Operations Inc. I County: 
St. Louis City Sample Event Type: (circle one} Sample Type: l<i•deoneJ 

Fonner Solutia·Queeny Plant Bypass/SSO Air Soil 
~ample Comment (where and how the sample was collected): 1 Grab !Composite Modified Other: Complaint Container Spill 

LPZ- 5,. low-flow t'e\'iS+RL·hc.. puYge & ~t'-~, odo(1 21nc..h Emergency Response Discharge Storm Water 

lp!e'20rnetef", \1S~ O..YY...'ber, .Ptu..shmouf'l.,f , 
Inspection I 1roundwater ISurface Water 
r nvestigation Organic Wipes 

GPS Coordinates X Easting Y Northin2 Accuracy (circle nne) Monitoring Sediment 
,( UTMZone 15 I EPE (meters) Special Project Sludge 

l'IAD830nly} POOP Drinking Water Supply 

Sample B LDPR: FER OM !Job Code: NJOOSOLU !Sample Reference 10: 
Facility JD: MOD004954111 tite/Study Name: Environmental Operations Inc. I County: 

St. Louis City Sample Event Type: (circle one) Sample Type: (circle one) 

Fonner Solutia-Queeny Plant Bypass/SSO Air Soil 
Sample Comment (where and how the sample was collected): 1 Grab !Composite Modified Other: Complaint Container Spill 

06W-I, low- (tow pen's+c.lfi<.. (A-'t-ge & .so..rnple 1 ciear Emergency Response Discharge Storm Water 
Inspection I Groundwater ISurface Water 
Investigation Organic Wipes 

GPS Coordinates X Easting Y Northing Accuracy (circle one) Monitoring Sediment 
UTM Zone 15 I EPE (meters) Special Project Sludge 

[NAD83 Only) PDOP Drinking Water Supply 

Sample C LDPR: FER OM !Job Code: NJOOSOLU !Sample Reference ID: 
Facility ID: MOD004954Ill ~Site/Study Name: Environmental Operations Inc. ~County: St. Louis City Sample Event Type: (circle one) Sample Type: (circle one) 

Fonner Solutia·Queeny Plant · Bypass/SSO Air Soil 
Sample Comment (where and bow the sample was collected): I Grab !Composite Modified Other: Complaint Container Spill 

f(EC- L// low-.P/()U) pen~fa.lttc porge &:; Jttn.p (pI 4- inch wet/ under Emergency Response Discharge Storm Water 
lnspechon I Groundwater !Surface Water 

rnanhote cover, ltgn+ yellow ·to ct«Lr Investigation Organic Wipes 

/ 

GPS Coordinates X Eastin2 Y Northing Accuracy - (circle one) Monitoring Sediment 
UTMZone 15 I EPE (meters) Special Project Sludge 

[NAD83 Only) POOP Drinking Water Supj>ly 

SampleD LDPR: FE ROM jJobCode: NJOOSOLU !Sample Reference ID: 

Facility ID: MOD004954111 I Site/Study Name: Environmental Operations Inc. I County: St. Louis City 
Sample Event Type: (circle one) Sample Type: (circle one) 

Fonner Solutia-Queeny Plant Bypass/SSO Air Soil 

Sample Comment (where and how the sample was collected): I Grab !Composite Modified Other: Complaint Container Spill 

·pu,pt icCL-tt Emergency Response Discharge Storm Water 
Inspection I Groundwater .ISurface Water 

/ Investigation Organic Wipes 

GPS Coordinates X Easting Y Northing Accuracy (circle one) Monitoring Sediment 

(UTMZone 15 I EPE (meters) Special Project Sludge 

NAD830nly) POOP Drinking Water Supply 

remarks: (;.WI(" tj. 'f ' (___ ~ l of ,2 ~ 
8amv1..e :Jt.s 110 to13'1 - 11 Q!.:z 1 Yo ~ 

MDNR Environmental Services Program 2710 West Main, Jefferson Cily. MO 65109 (573) 526-3315 Page 2 of2 



e MISSOURI DEPARTMENT OF NATURAL RESOURCES 

FIELD SHEET AND CHAIN-OF-CUSTODY RECORD 

Collector's ~arne: 

lrPtea.<~ Prmt) 
Pam Hackler 

!Affiliation: KCRO NERO SERO SLRO SWRO WPP 
'circle one) MDC DHSS Other: 

Sample Number 

!IO{o18~ 

Sample 
Colleded 

Date: 

9/6/2011 

Analyses Requested 

VOA (SW 846: 8260) 
TDS (EPA 160.1) ALK (EPA310.2) 
Nitrate (N) (EPA 353.2) 

~ (Sample AI ~ !Sulfate (EPA 375.2) 
For Lab Use Only ime:Sulfide (EPA 376.2) Contract Lab 

ftt35"ct833II12S 
Date: 

\1Dlo157 9/6/2011 

Chloride (SM 4500-CI-E) 
TOC (SM 5310-B) 
Methane!Ethane/Ethene/C02 (Contract Lab) 

VOA (SW 846: 8260) 
TDS (EPA 160.1) ALK (EPA 310.2) 
Nitrate (N) (EPA 353.2) 
Sulfate (EPA 375.2) 

11-..,;...,iililli...,_""*"_;m-e-: ---!sulfide (EPA 376.2) Contract Lab 

;113S9J31j 11840 
Date: 

\ i O{o 13 (o I 9/6/2011 
ISampleC) 

For Lab (!se Only (Time: 

!t65933.s- 1 \\1 J A 
Date: 

9/6/2011 

Chloride (SM 4500-Cl-E) 
TOC (SM 531 0-B) 
Methane/Ethane/Ethene/C02 (Contract Lab) 

VOA (SW 846: 8260) 
TD5 (EPA 16Q.I) ~ ~IE: (EPA 3Hl.2) 

;;~.;~~~-~ 
~;~~;~~'C'l';;IUCL LQU 
TOC (SM 531 0-B) 
McthmtefEtltltne~lf;;Q:l (C9Aifll~t L.al?) 

VOA (SW 846: 8260) 
TDS (EPA 160.1) 
Nitrate (N) (EPA 353.2) 

ALK (EPA 310.2) 

(Sample D) Sulfate (EPA 375.2) 

Far/.ab Use Only ime: Sulfide (EPA 376.2) Contract Lab 
Chloride (SM 4500-Cl~F.) 

1\ 
TOC (SM 5310-B) 
Methane/Ethane/Ethene/C02 (Contract Lab) 

tmW1n_){5J~ 
jiteli;;"quished By: "' 

lifelinquished By: 

-----

Description of Delivery 

il I 
Tape sealed and in1tialed Total No. OfContatners: 

1--___ Shipped Carrier: I 
X Hand Deliwred By: 

DGLS HWP ESP !MoDOT 

Disinfect., Field Parameters / 1 

Type (include units)\... 

(circle one) 10.0. I i, (li) --fl'IJJ /L 
None 

Cl2 
uv 

Ozone 
Other: 

None 

Cl2 

uv 
Ozone 
Other: 

-tYq m\J 
Turbidity , il1 .~~ NTO 
D.O. t. cq- f'(IQ /t_ 
Flow -v 
pH l -Lo.-~ 
cond. 1 I 4 & 3 -uS fan. 
TemL_~· ._;2lt..LC:(;.. _____ ._ -
~er: -,-,- ·- _ 

'¥~~idi~-·--r:=-~-~--%-¥-u·----'" 
None 

~--~--t=-:-:--· . ·-· .. ·------·-···--.. 
Cl2 _L ____ . ___ , ______ _ 
uv 

Ozone 
Other: _ _j_ _________________ .. ___ _ 

----- ~--··-· ---· -· ·-· - .. ···-- -· 

Turbidity 

~~---+D~·~o_. __ -4--------------­
,._~-...+-:-:---+-·------

---...L..---··-------·- ~--

Ozone 
Other: ---------·---

Turbidity 1 --··--·-····-··-· .. --.. ·--

Received By: a . ;;j_p 
!Received By: 7 
Received By: 

LAB USE ONLY! 

Laboratory ID: Location: 

1/0907()02 (-3; 
Matrix 

(cirde one) 

~ 
Soil 

Organic 

Sludge 
Other: 

6~ 
Soil 

Organic 

Sludge 
Other: 

~@) 
Soil 

Organic 

Sludge 
Other: 

Water 

Soil 
Organic 

Sludge 
Other: 

Containers 
Container. I Preservative I Number or 

Type__ . Type 

---···--~·- -····--- ....-J.---····----------- .. J .... ·····--- ·-~---
1 ! 

---- --· --+--- ·--- -------- .. ~------- ---------
! ! 

i----.. ~ -. -·-· 

_j_ =~~~ F~- =---~=~~ 
t==--:~~+-=~-~=~~r~=-==~~ 

I 

Date: q-7- 1/ 
Time: 

I L? /1..1 
Date: Time: 

Date: Time: 

MDNR Env1ronmen1al Services Program 2710 West Main. Jefferson Ciry, M065109 (573) 526-3315 Page I of 2 



/ 

FIELD SHEET AND CHAIN-OF-CUSTODY RECORD : 
e MISSOURI DEPARTMENT OF NATURAL RESOURCES il!· Q 

'- • I 
II Sample A ILOPR: , FEROM !Job Code: NJOOSOLU !sample Reference ID: I 

Facility ID: MOD004954111 Site/Study Name: Environmental Operations Inc. County: S L . c· e: (circle onel e: (circle onel 

F S I . Q PI t. OUIS lly . s 'I I · ' · ormer o ut1a- ueeny ant A1r 01 

Sample Comment (where and how the sample wa~ collected): Grab Composite Modified Other: Spill 

MW- 24 B low- ..P.IOlv pen~·fa..lhc Clear wi.f..h bla.ck..- ..f;·ne. "Lnrtic..J~ Storm water 1 
I r-· Surface Water 

Organic Wipes 
I~ I mvest . .,_ .. _ .. 

GPS Coordinates X Eastin (circle onej Monitoring 
UTM Zone 15 EPE {meters) Special Project 

NA083 Only) POOP I
.:>CUJIII\,;Ill 

Sludge 
Drinking Water Supply 

Sample B H li.OPR: FER OM IJob Code: NJOOSOI.U I Sample Reference ID: 

Facility II); MOD004954111 ~Site/Study Name: Env-rronmenta~ Operations Inc. JCountY:-- --~t. Louis Ci , Sample Event Type: <circle one) S~mple Type: <ci:cl~ onel 

Former Solut1a-Queeny Plant I t)' Bypass/SSO A1r Soil 

I Sample Comment (where and how the sample was collected): I Grab !Composite Modified Other: . Complaint Container Spill 

J tdW- 24 A ven.J Strona odor{ t.N4PL pre.ten:t. p't:lle yellow I low- Emerge_ncyResponse ~ischarge ~tor~ Water 
Ill\ I · T J 1 Inspecllon I Groundwater ISurlace Water 

1
1-A/'\IA/ Deh$ tr;d . .fJ D purqe ano/ J'a.mp{e., Investigation Organic Wipes 
GPS Coordinates X Easting_ Y Northin2 Accuracy (wcle oneJ Monitoring Sediment 
(UTM Zone 15 l EP-E (meters) Special Project Sludge 
~AD83 Only) ____ POOP Drinking Water Supplv 

Sample C LOPR: FEROM IJob Code: NJOOSOLU -Tsample Reference ID: 

MOD004954111 Site/Study Name: Count): St. Louis City 

~~~=---~~--~--~~~--~~~~~~~~~~~~~~~--------~ 
Sample Comment {where and how the sample was collected): Other: 

IF acility ID: Sample Type: (circle one) 

Air Soil 
Container Spill 

Trip GlaYLL Discharge Storm Water 
!Groundwater !Surface Water 
Organic Wipes 
Sediment 
Sludge 
Drinking Water Supplv 

jl _ • • . lnve~tig~tion 
IIGPS Coordmates X Eastin!! Y Northmg Accuracy (circle one) I Momtonng 
lhi(UTM Zone 15 l EPE (meters) lSpecial Project 
NA083 Only) POOP 

Sample D ILOPR: FEROM ~Job Code: NJOOSOLU ~Sample Reference ID: 

Facility ID: MOD004954111 Site/Study Name: St. Louis City ~am I~S~~nt Type: (circle one) 

1 _ · ypass 

Sample Type: (circle one) 

Air Soil 
!Sample Comment (where and how the sample was collected): Other: Complaint 

1 11nvestigation 
IIG_ PS Coordinates X Eastin2 . Y Northin2 Accuracy (<·~rcleone) I Monitoring 
II<UTM Zone 15 EPE (meters) !Special Project 
NA083 Only) POOP 

Remarks: --rt~? l.f. Lf. (_ 
litwwt~ ~s 110Lo1G(o- \10~757; .fho hJilnk. "#- il_Ola13t~-, 

MDNR Environmental Services Program 2710 West Main, JetTerson.City. MO ~5109 (573) 526-3315 

Container Spill 
Storm Water 

~G~ro-u""n.-,.w"'a-te_r_S urface Water 

Organic Wipes 
Sediment 
Sludge 
Drinking Water Supplv 

·vcwe 1 of tL 
7 

Page 2 of2 



Appendix D: 
Analytical Results 

RCRA O&M Report 
Environmental Operations, Inc 

September 6, 2011 
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9 

Customer#: 1106737 

Test 
Carbon Dioxide 

Chloride 

Ethane 

Ethene 

Field Dissolved Oxygen 

Field pH 

Field Specific Conductivity 

Field Temperature 

Field Turbidity 

Methane 

Nitrate as N 

Misso~ri Department of Natural Resources 
Environmental Services Program 

Order 10 

Report Date: 

110907002 

10/17/2011 

Facility ID: MOD004954111 
County: St. Louis City 

Program, Contact: HWP Bill Fanska 

LDPR/JobCode: FEROM I NJOOSOLU 

Ill 011 11111111111111111~ IIIII II 
Site: Environmental Operations Inc. 
Sample Reference ID: 

~ 

G 
A 

Collector: PAM HACKLER Affiliation: ESP Collect Date: 9/6/2011 11 :47:00AM 
Entry Point: 
Sample Comment: lPZ-5, low-flow peristaltic purge & sample, odor, 2 inch piezometer, light amber, flushmount, grab. 

Parameter Result Qualifier Units QC Batch IC Method 
Carbon Dioxide 5740 ug/L Contract lab Dep 
Chloride 271 mg/L 12.425 SM 4500-CI-E 
Ethane 71.4 ug/L Contract lab Dep 

Ethane 264 ug/l Contract lab Dep 
Field Dissolved Oxygen 0.83 mg/l SM 4500-0-G 
Field pH 8.39 pH Units EPA 150.1 

Field Specific Conductivity 3.65 mS/cm SM 2510 

Field Temperature 21.6 c EPA 170.1 

Field Turbidity 12.9 NTU EPA 180.1 

Methane 8860 09 ug/l Contract lab Oep 

Nitrate asN 0.071 mg/L 12,395 EPA 353.2 

Oxidation Reduction Potential-Dissolved Oxidation Reduction Potential-Dissolved -46 mV Not Applicable 

Sulfate Sulfate 29.6 11 mg/l 12,442 EPA 375.2 

Sulfide Sulfide 190 03, 04 mg/l 12.708 Contract lab Oep 

Total Alkalinity as CaC03 Total Alkalinity as CaG03 1320 mg/L 12,429 SM 2320 B 

Total Dissolved Solids Total Dissolved Solids 2590 mg/L 12,483 EPA 160.1 

Total Organic Carbon · Total Organic Carbon 543 09 mgll 12,794 SM 5310-C 

VOAs 1, 1,1 ,2-Tetrachloroethane <50.0 09, NO IJQ/l 12,397 82608 

VOAs 1 , 1,1-Trichloroethane <50.0 09, NO IJ9/L 12,397 82608 

VOAs 1,1,2,2-Tetrachloroethane <50.0 09, NO IJQ/l 12,397 82608 

VOAs· 1,1 ,2-Trichloroethane <50.0 09, NO IJg/l 12,397 82608 

VOAs 1, 1-Dichloroethane 787 09 IJQ/l 12,397 82608 

VOAs 1, 1·Dichloroethene 62.9 09,05 IJg/L 12,397 82608 

VOAs 1, 1-Dichlciropropanone <100 09, NO IJg/l 12,397 82608 

VOAs 1 , 1-Dichlo ropropene <5o:o 09, NO jJg/l 12,397 82608 

VOAs 1,2,3-Trichlorobenzene <250 09, NO IJQ/l 12,397 82608 

Page 1 of22 · 110907002 

' . 

~ 



"" --------------------- -·-. -·------------~-

SaWIIiiii~IIMiiiiil
29 

Customer#: 1106737 

Facility 10: MOD004954111 Site: Environmental Operations Inc. 
County: St. Louis City Sample Reference 10: 

Collector: PAM HACKLER Affiliation: ESP Collect Date: 9/6/2011 11 :47:00AM 
Entry Point: 
Sample Comment: LPZ-5, low-flow peristaltic purge & sample, odor, 2 inch piezometer, light amber, flushmount. grab. 

Test Parameter Result Qualifier Units QC Batch ID Method 
VOAs 1 ,2,3-TrichiOropropane <50.0 09, NO IJQ/L 12,397 82608 
VOAs 1,2,4-Trlchlorobenzene <250 09, ND f.JQIL 12,397 82608 
VOAs 1 ,2,4· Trimethytbenzene <50.0 09, NO f.JQ/L 12,397 82608 
VOAs 1,2-0ibromo-3-chloropropane <50.0 09, ND f.JQ/L 12,397 82608 
VOAs 1 ,2-0ibromoethane (E08) <50.0 09, NO f.JQ/L 12,397 82608 
VOAs 1 ,2-0ichlorobenzene 142 09 f.JQ/L 12,397 82608 
VOAs 1 ,2-Dichloroethane <50.0 09, NO f.JQ/l 12,397 82608 
VOAs 1,2-0ichloropropane <50.0 09, NO f.JQ/l 12,397 . 82608 

VOAs 1 ,3,5-Trimethylbenzene <50.0 09, NO f.Jg/L 12,397 82608 
VOAs 1 ,3-0ichlorobenzene <50.0 09, NO f.JQIL 12,397 82608 

VOAs 1 ,3-0ichloropropane <50.0 09, NO f.JQIL 12,397 82608 

VOAs 1 ,4-0ichlorobenzene <50.0 09, NO JJQIL 12,397 82608 

VOAs 1-Chlorobutane <50.0 09, NO IJQIL 12,397 82608 

VOAs 2 ,2-Dichloropropane <50.0 09, NO IJQ/L 12,397 82608 

VOAs 2-Butanone (MEK) <250 09, NO f.JQIL 12,397 82608 

VOAs 2-Chlorotoluene <50.0 09, NO JJQIL 12,397 82608 

VOAs 2-Hexanone <100 09, NO IJQ/L 12,397 82608 

VOAs 2-Nitropropane <50.0 09, NO IJQ/L 12,397 82608 

VOAs 4-Chlorotoluene <50.0 09, NO IJQIL 12,397 82608 

VOAs 4-Methyl-2-pentanone(MIBK) <50.0 09, NO 1J91l 12,397 82608 

VOAs acetone <1000 09, NO IJQ/L 12,397 82608 

VOAs Acrylonitrile <100 09, NO JJg/L 12,397 '82608 

VOAs· Allyl Chloride <50.0 09, NO IJQ/L 12,397 82608 

VOAs Benzene <50.0 09, NO JJg/L 12,397 82608 

VOAs Bromobenzene <50.0 09, NO . _JJg/L 12,397. 82608 

VOAs Bromochloromethane <50.0 .09, NO IJ9/L 12,397 82608 

VOAs Bromodlchloromethane <50.0 09, NO IJQIL 12,397 82608 

VOAs Bromoform <50.0 09, NO f.JQIL 12,397 82608 

VOAs Bromomethane <250 09, NO IJQ/L 12,397 82608 

VOAs carbon disulfide <50.0 09, NO IJQIL 12,397 82608 

VOAs Carbon Tetrachloride <50.0 09, NO f.Jg/L 12,397 82608 

VOAs Chloroacetonitrile · <1250 09, NO . f.JQIL 12,397 82608 

VOAs Chlorobenzene <50.0 09, NO J.IQ/L 12,397 82608 

VOAs Chloroethane <250 09, NO IJQ/L 12,397 82608 

VOAs Chloroform <50.0 09, NO IJQ/l 12-,397 82608 
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Customer #: 1106737 

Test 
VOAs 

VOAs 

VOAs 

VOAs 

VOAs 
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Customer#: 1106738 

Test 
Carbon Dioxide 

Chloride 

Ethane 

Ethane 

Field Dissolved Oxygen 

Field pH 

Field Specific Conductivity 

Field Temperature 

Field Turbidity 

Methane 

Nitrate as N 

Oxidation Reduction Potential-Dissolved 

Sulfate 

Sulfide 

Total Alkalinity as CaC03 

Total Dissolved Solids 

Total Organic Carbon 

VOAs 

VOAs 

VOAs 

VOAs 

--------- ------------

Facility ID: MOD004954111 
County: __ St._t.ouis City 

Site: Environmental Operations Inc. 
Sample Reference ID: 

Collector: PAM HACKLER Affiliation: ESP Collect Date: 9/6/2011 11 :47:00AM 
Entry Point: 
Sample Comment: LPZ-5, low-flow peristaltic purge & sample, odor, 2 inch piezometer, light amber, llushmount, grab. 

Parameter Result Qualifier Units QC Batch IC Method 
trans-;1,3-0ichloropropene <50.0 09, NO IJQ/l 12,397 82609 
trans-1 ,4-0ichloro-2-butene <50.0 09, NO !Jg/L 12,397 82608 
Trichloroethane 2020 09 IJg/L 12,397 82608 
Trichlorofluoromethane <250 09, NO IJQ/L 12,397 82608 
Vinyl Chloride 7730 06,09 IJQIL 12,397 82608 

Facility 10: MOD004954111 Site: Environmental Operations Inc. 
County: _St. Louis G_ity~_ __ s_ample Reference ID: 
Collector: PAM HACKLER Affiliation: ESP Collect Date: 9/6/2011 2: 12:00PM 
Entry Point: 
Sample Comment: OBW-1, low-flow peristaltic purge & sample, clear, grab. 

Parameter Result Qualifier Units QC Batch IC Method 
Carbon Dioxide <500 NO ug/L Contract Lab Dep 

Chloride 337 mg/L 12,425 SM 4500-CI-E 

Ethane 32.2 ug/l Contract Lab Dep 

Ethene 78.1 ug/L Contract Lab Dep 

Field Dissolved Oxygen 4.21 mg/L SM 4500-0-G 

Field pH 11.10 pH Units EPA 150.1 

Field Specific Conductivity 1782 uS/em SM 2510 

Field Temperature 22.7C EPA 170.1 

Field Turbid'1ty 2.08 NTU EPA 180.1 

Methane 1050 09 ugll Contract Lab Dep 

Nitrate as N 0.011 05 mg/L 12,395 EPA_353.2 

Oxidation Reduction Potential-Dissolved -20 mV Not Applicable 

Sulfate 129 mg/L 12,442 EPA 375.2 

Sulfide <2.0 03, NO, 04 mg/L 12,708 Contract lab Dep 

Total Alkalinity as CaC03 72.0 mg/L 12,429 SM 2320 B 

Total Dissolved Solids 921 mg/L 12,483 EPA160.1 

Total Organic Carbon 14.0 mg/L 12,794 SM 5310-C 

1, 1,1 ,2-Tetrachloroethane <0.5 NO IJQIL 12,397 82608 

1,1, 1-Trichloroethane 0.52 05 ~giL 12,397 82608 

1,1 ,2,2-Tetrachloroethane <0.5 NO ~giL 12,397 82608 

1,1 ,2-Trichloroethane <0,5 NO IJQ/L 12,397 82608 
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30 Facility 10: MOD004954111 Site: Environmental Operations Inc. 

County: St. Louis Ci!Y Sam~le Reference ID: 
Collector: PAM HACKLER Affiliation: ESP Collect Date: 9/6/2011 2:12:00PM 

Customer#: 1106738 Entry Point: 
Sample Comment: OBW-1, low-llow peristaltic purge & sample, clear, grab. 

Test Parameter Result Qualifier Units QC Batch ID Method 
VOAs 1, 1-0ichloroethane <0.5 NO IJQ/L 12,397 82608 
VOAs 1,1-0ichloroethene 13.7 IJQ/L 12,397 82608 
VOAs 1,1-0ichloropropanone <1 NO IJQ/L 12,397 82608 
VOAs 1,1-Dichloropropene <05 NO IJQ/L 12,397 82608 
VOAs 1,2,3-Trichlorobenzene <2.5 NO IJQ/L 12,397 82608 

VOAs 1,2,3-Trichloropropane <0.5 NO IJQ/L 12,397 82608 

VOAs 1,2,4-Trichlorobenzene <2.5 NO IJg/L 12,397 82608 

VOAs 1,2,4-Trlmethylbenzene 0.52 05 IJg/L 12,397 82608 

VOAs 1,2-0ibromo-3-chloropropane <0.5 NO IJg/L 12,397 82608 

VOAs 1,2-0ibromoethane (EDB) <0.5 NO IJQ/L 12,397 82608 

VOAs 1,2-0ichlorobenzene 118 IJQ/L 12,397 82608 

VOAs 1,2-0ichloroethane 11.0 IJg/L 12,397 82608 

VOAs 1,2-0ichloropropane <0.5 NO IJQ/L 12,397 82608 

VOAs 1,3, 5-Trimethylbenzene <0.5 NO IJQ/L 12,397 82608 

VOAs 1,3-0ichlorobenzene <0.5 NO IJQ/L 12,397 82608 

VOAs 1,3-0ichloropropane <0.5 NO IJQ/L 12,397 82608 

VOAs 1 ,4-0ichlorobenzene 9.86 IJg/L 12,397 82608 

VOAs 1-Chlorobutane 7.48 IJQ/L 12,397 82608 

VOAs 2,2-0ichloropropane <0.5 NO IJQ/L 12,397 82608 

VOAs 2-Butanone (MEK) <2.5 NO IJQIL 12,397 82608 

VOAs 2.Chlorotoluene 1.20 IJQ/L 12,397 82608 

VOAs 2-Hexanone <1 NO IJQIL 12,397 ~2608 

VOAs 2-Nitropropane <0.5 NO IJQIL 12,397 82608 

VOAs 4.Chlorotoluene 0.92 05 IJQ/L 12,397 82608 

VOAs 4-Methyl-2-pentanone(MI BK) <0.5 NO IJQ/L 12,397 82608 

VOAs acetone 36.8 IJQ/L 12,397 82608 

VOAs Acrylonitrile <1 NO IJg/L 12,397 82608 

VOAs Allyl Chloride <0.5 NO IJQ/L 12,397 82608 

VOAs Benzene 34.0 IJQ/L 12,397 82608 

VOAs Bro.mobenzene 0.82 05 IJQ/L 12,397. 82608 

VOAs Bromochloromethane <0.5 NO IJg/L 12,397 82608 

VOAs Bromodichloromethane <0.5 NO IJQIL 12,397 82608 

VOAs Bromoform <0.5 NO IJQ/L 12,397 82608 

VOAs Bromomethane <2.5 NO IJQ/L 12,397 82608 

VOAs carbon disulfide <0.5 NO IJQ/L 12,397 82608 
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Customer#: 1106738 

Test 
VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOA$ 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

Facility 10: MOD004954111 
County: _ ~Lloui~ City 
Collector: PAM HACKLER 
Entry Point: 

Site: Environmental Operations Inc. 
Sample Reference 10: 
Affiliation: ESP Collect Date: 9/6/2011 2: 12:00PM 

Sample Comment: OBW-1, low-flow peristaltic purge & sample, clear, grab. 

Parameter Result Qualifier Units QC Batch ID Method 
Carbon TetraChloride <0~5 NO IJQll 12,397 82608 
Chloroacetonltrile <12.5 NO IJQIL 12,397 82608 

Chlorobenzene 15300 09 IJQIL 12,397 82608 

Chlori:lethane <2.5 NO IJQIL 12,397 82608 

Chloroform 30.9 IJg/L 12,397 82608 

Chloromethane <12.5 NO IJQ/l 12,397 82608 

cls-1,2-dichloroethene 18600 09 IJg/L 12,397 82608 

cis-1 , 3-0ichloropropene <0.5 NO IJQ/l 12,397 82608 

Oibromochloromethane <0.5 NO IJg/L 12,397 82608 

Oibromomethane <0.5 NO IJQ/L 12,397 82608 

Oichlorodifluoromethane <0.5 NO IJQ/L 12,397 82608 

Oiethyl ether <10 NO tJg/L 12,397 82608 

Ethylbenzene 0.84 05 IJg/L 12,397 82608 

Ethylmethacrytate <0.5 NO IJQ/L 12,397 82608 

Hexach lorobutadiene <1 NO !JQ/L 12,397 82608 
' Hexachloroethane <0.5 NO !JQ/L 12,397 82608 

lodomethane <2.5 NO !JQ/L 12,397 82608 

Isopropyl benzene <0.5 NO IJQIL 12,397 82608 

m&p-Xylenes 1.07 1J91L 12,397 82608 

Methacrylonitrile <0.5 NO IJQ/L 12,397 82608 

Methyl Acrylate <5 NO IJQIL 12,397 82608 

Methylene chloride <10 NO IJQIL 12;397 ··82608 

Meth~methacrylate '<0.5 NO IJQ/L 12,397 82608 

Methyl-t-butyl ether <0.5 NO fJQ/L 12,397 82608 

·Naphthalene <2:5 NO IJQIL 12,397' '82608 

n·8utYibenzene <0.5 NO 1J9IL 12,397 82608 

Nitrobenzene 7440 09 IJQ/L 12.~97 . 82608 

n-Propylbenzene <0.5 NO fJQIL 12,397 82608 

o-Xytene 0.67 05 IJQ/L 12,397 82608 

Pentachloroethane <0.5 NO IJg/L 12,397 82608 

p-isopropyltoluene 4.15 IJg/L 12,397 82sP8 

Proplonitrile <10 NO IJg/L 12,397 82608. 

sec-Butylbenzene <0.5 NO IJg/L 12,397 82608 

Styrene <0.5· NO. IJg/L 12,397 82608 

tert-Butylbenzen~ <1 NO IJQ/L 12,397 82608 
; 
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Customer#: 1106738 

Facility ID: MOD004954111 Site: Environmental Operations Inc. 
County~_ St. Louis City_ Sample Reference ID: 
Collector: PAM HACKLER Affiliation: ESP 
Entry Point: 

Collect Date: 

Sample Comment: OBW-1, low-flow peristaltic purge & sample, clear, grab. 

Test Parameter Result Qualifier Units QC Batch IC Method 
VOAs Tetrachloroethane 192000 09 IJQ/L 12,397 82608 
VOAs Tetrahydrofuran <2.5 NO IJQ/L 12,397 82608 
VOAs Toluene 199 IJQ/L 12,397 82608 
VOAs Total Xylenes 1.74 05 IJQ/L 12,397 82608 
VOAs trans-1,2-Dichloroethene 185 IJQ/L 12,397 82608 
VOAs trans-1,3-Dichloropropene <0.5 NO IJQIL 12,397 82608 
VOAs trans-1,4-Dicl'lloro-2-butene <0.5 NO IJQIL 12,397 82608 
VOAs Trichloroethane 13300 09 IJQ/L 12,397 82608 
VOAs Trichlorofluoromethane <2.5 NO IJQ/L 12,397 82608 
VOAs Vinyl Chloride 2130 09 IJQIL 12,397 82608 

Sai~iU1111fii11iiill
31 Facility 10: MOD004954111 Site: Environmental Operations Inc. 

County: St. Lo_uis City _ _ __ Sample Reference ID: _ 
Collector: PAM HACKLER Affiliation: ESP Collect Date: 9/6/2011 3:40:00PM 

Customer#: 1106739 Entry-Point: 
Sample Comment: REC-4, low-flow peristaltic purge & sample, 4-inch well under manhole cover, light yellow to clear, grab. 

Test Parameter Result Qualifier Units QC Batch IC Method 
Carbon Dioxide Carbon Dioxide 176000 09 ug/L Contract Lab Dep 

Chloride Chloride 353 mg/L 12,425 SM 4500-CI-E 

Ethane Ethane 3.45 ug/L Contract Lab Dep 

Ethene Ethene 12.3 ug/L Contract Lab Dep 

Field Dissolved Oxygen Field Dissolved Oxygen 1.19 mg/L SM4500-0-G 

Field pH Field pH 6.76 pH Units EPA 150.1 

Field Specific Conductivity Field Specific Conductivity 2.35 mS/cm SM 2510 

Field Temperature Field Temperature 20.9C EPA 170.1 

Field Turbidity Field Turbidity 11.3 NTU EPA 180.1 

Methane Methane 313 ug/L Contract Lab Dep 

Nit~ate as N Nitrate as N <0.01 NO mg/L 12,395 EPA 353.2 

Oxidation Reduction Potential-Dissolved Oxidation Reduction Potential-Dissolved -47 mV Not Applicable 

Sulfate Sulfate . 238 mg/L 12,442 EPA 375.2 

Sulfide Sulfide <2.0 03, NO, 04 mg/L 12,708 Contract Lab Dep 

Total Alkalinity as CaC03 Total Alkalinity as CaC03 452 mgll 12,429 SM 2320 8 

Total Dissolved Solids Total Dissolved Solids 1478 mg/L 12,483 EPA160.1 
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31 Facility 10: MOD004954111 Site: Environmental Operations Inc. 

County: St. Louis Ci~ Sample Reference 10: 
Collector: PAM HACKLER Affiliation: . ESP Collect Date: 9/6/2011 3:40:00PM 

Customer#: 1106739 Entry Point: 
Sample Comment: REC-4, low-flow peristaltic purge & sample, 4-inch well under manhole cover, light yellow to dear,grab. 

Test Parameter Result Qualifier Units QC Batch ID Method 
Total Organic Carbon Total Organic Carbon 3.33 mg/L 12,794 SM 5310-C 
VOAs 1,1, 1 ,2-Tetrachloroethane <5.00 09, NO IJg/L 12,397 82608 
VOAs 1,1, 1-Trichloroethane <5.00 09, NO IJQ/L 12,397 82608 
VOAs 1,1 ,2,2· Tetrachloroethane <5.00 09, NO jJgll 12,397 82608 
VOAs 1,1 ,2-Trichloroethane <5.00 09, NO IJQIL 12,397 82608 
VOAs 1, 1-0ichloroethane <5.00 09, NO IJQ/L 12,397 82608 
VOAs 1, 1-0ichloroethene 11.3 09 jJg/l 12,397 82608 
VOAs 1, t-Dichloropropanone <10.0 09, ND IJQ/L 12,397 82608 
VOAs 1,1-0ichloropropene <5.00 09, NO IJg/L 12,397 82608 
VQAs 1,2,37Trichlorobenzene <25.0 09, NO jJgll 12,397 82608 
VOAs 1 ,2,3-Trichloropropane <5.00 09, NO jJg/L 12,397 82608 
VOAs 1 ,2,4-Trlchlorobenzene <25.0 09, NO IJg/L 12,397 82608 
VOAs 1 ,2,4-Trimethylbenzene <5.00 09, NO IJQ/L 12,397 82608 
VOAs 1 ,2-0ibromo-3"chloropropane <5.00 09, NO jJg/L 12,397 82608 
VOAs 1 ,2-0ibromoethane (E08) <5.00 09, NO IJQIL 12,397 82608 

VOAs 1 ,2-0ich lorobenzene 5.19 09,05 IIQIL 12,397 82608 
VOAs 1 ,2-0ich loroethane <5.00 09, NO IJQIL 12,397 82608 

VOAs 1 ,2-0ichloropropane <5.00 09, NO IJg/L 12,397 82608 

VOAs 1 ,3,5-Trimethylbenzene <5.00 09,NO IJgll 12,397 82608 

VOAs 1 ,3-0ichlorobenzene <5.00 09, NO IJg/L 12,397 82608 

VOAs 1 ,3-0ichloropropane <5.00 09, NO fJQIL 12,397 82608 

VOAs 1 ,4-0ichlorobenzene <5.00 09, NO f.Jg/L 12,397 82608 

VOAs 1-Chlorobutane <5.00 09, NO (Jgll 12,397 . 82608 

VOAs 2,2-0ichloropropane. <5.QO 09, NO (Jgll 12,39.7 82608 

VOAs 2-Butanone (MEK) <25.0 09, NO fJQ/L· 12,397 82608 

VOAs . 2.Chh:irotoluene <5.00 09,NO (Jg/L 12,397 82606 

VOAs 2-Hexanone <10.0 09,NO fJQ/L 12,397 82608 

VOAs 2-Nitropropane <5.00 09, NO IIQIL 12,397 82608 

VOAs 4-Chlorotoluene <5.00 09, NO fJQIL 12,397 82608 

VOAs 4-Methyl-2-pentanone{MI8K) <5.00 09, NO ·12,397 826()8. 

·yoA~. aeetone <100 ··o9, NO 12,397 82608 

VOAs ·Acrylonitrile <10.0 09,NO 12,397 82608 

VOAs Allyl Chloride • <5.00 09, NO 12,397 82608 

VOAs Benzene 5.89 09, 05 fJQ/L 12,397 82608 

VOAs · Bi'omobenzene · . <5.00 09, NO IJ91l 12,397 82608 

Page a of22 110907002 



saillil1111rnTiiliit
1 Facility 10: M00004954111 Site: Environmental Operations Inc. 

County: St. Louis Ci~ Sample Reference ID: 
Collector: PAM HACKLER Affiliation: ESP Collect Date: 9/6/2011 3:40:00PM 

Customer#: 1106739 Entry Point: 
Sample Comment: REC-4, low-flow peristaltic purge & sample, 4-inch well under manhole cover, light yellow to clear, grab 

Test Parameter Result Qualifier Units QC Batch ID Method 
VOAs Bromochlor~methane <5.00 09, ND IJQ/L 12,397 82608 
VOAs Bromodichloromethane <5.00 09, ND JJg/L 12,397 82608 
VOAs Bromoform <5.00 09, NO IJQ/L 12,397 82608 
VOAs 8romomethane <25.0 09, ND IJQ/L 12,397 82608 

VOAs carbon disulfide <5.00 09, ND IJQ/L 12,397 82608 

VOAs Carbon Tetrachloride <5.00 09, ND IJQ/L 12,397 82608 

VOAs Chloroacetonitrile <125 09, ND JJQ/L 12,397 82608 

VOAs Chlorobenzene 963 09 IJQ/L 12,397 82608 

VOAs Chloroethane <25.0 09, NO IJQ/L 12,397 82608 

VOAs Chloroform <5.00 09, NO IJg/L 12,397 82608 

VOAs Chloromethane <125 09, ND IJQ/L 12,397 82608 

VOAs cis-1 ,2-dichloroethene 3370 09 IJQ/L 12,397 82608 

VOAs cis-1 ,3-0ichloropropene <5.00 09, NO JJQ/L 12,397 82608 

VOAs Oibromochloromethane <5.00 09, NO IJQ/L 12,397 82608 

VOAs Dlbromomethane <5.00 09, ND JJQ/L 12,397 82608 

VOAs Oichlorodlfluoromethane <5.00 09, ND IJQ/L 12,397 82608 

VOAs Oiethyl ether <100 09, NO JJQ/L 12,397 82608 

VOAs Elhylbenzene <5.00 09, NO IJQ/L 12,397 82608 

VOAs Ethylmethacrylate <5.00 09, NO IJQ/L 12,397 82608 

VOAs Hexachlorobutadiene <10.0 09, NO IJQ/L 12,397 82608 

VOAs Hexachloroethane <5.00 09, NO IJg/L 12,397 82608 

VOAs lodomelhane <25.0 09, NO IJg/L 12,397 82608 

VOAs lsopropylbenzene <5.00 09, NO IJQ/L 12,397 82608 

VOAs m&p.Xylenes <5.00 09, ND JJg/L 12,397 82608 

VOAs Methacrylonitrlle <5.00 09, ND JJg/L 12,397 82608 

VOAs Methyl Acrylate <50.0 09, NO IJQ/L 12,397 82608 

VOAs Methylene chloride <100 09, NO IJQ/L 12,397 82608 

VOAs Methylmethacrylate <5.00 09, ND JJQ/l 12,397 82608 

VOAs Methyl-t-butyl ether <5.00 09, ND IJQ/l 12,397 82608 

VOAs Naphthalene <25.0 09, NO JJQ/L 12,397 82608 

VOAs n-Butylbenzene. ~5.00 09, NO JJg/L 12,397 82608 

VOAs Nitrobenzene <50.0 09, NO IJQ/L 12,397 82608 

VOAs . n~Propylbenzene <5.00 09, ND IJQ/L 12,397 82608 

VOAs p-Xylene <5.00 09, ND JJg/L 12,397 82608 

VOAs Pentachloroethane <5.00 09, NO JJg/L 12,397 82608 
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Test 
VOAs 

VOAs 

VOAs 

vo~ 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

Sa~lilill11111iliiil
32 

. 
Customer#: 1106740 

Test 
Carbon Dioxide 

Chloride 

Ethane 

Ethane 

Methane 

Nitrate as N 

Sulfate 

Sulfide 

Total Alkalinity as CaC03 

Total Dissolved Solids 

Total Organic Carbon 

Facility 10: MOD004954111 
County: St. Louis City 
Collector: PAM HACKLER 
Entry Point: 

Site: Environmental Operations Inc. 
Sample Reference ID: 
Affiliation: ESP 'Collect Date: 9/6/2011 3:40:00PM 

Sample·comment: REC-4, low-flow peristaltic purge & sample, 4-inch well under manhole cover, light yellow to clear, grab. 

Parameter Result Qualifier Units QC Batch 10 Method 
p-isopropyltoluene <5.00 09, NO IJg/L 12,397 82608 
Proplonitrile <100 09, NO ~o~gll 12,397 82608 
sec-8utylbenzene <5.00 09, NO IJ91L 12,397 82608 
Styrene <5.00 09, NO ~o~g/L 12,397 82608 
tert-Butylbenzene <10.0 09, NO IJQIL 12,397 82608 
Tetrachloroethene 3510 09 IJQ/L 12,397 82606 
Tetrahydrofuran <25.0 09, NO IJQ/L 12,397 82608 
Toluene <5.00 09, NO ~o~g/L 12,397 826013 
Total Xylenes <10.0 09, NO IJ9/L 12,397 82608 
tran,s-1,2-Dichioroethene 75.7 09 IJQ/L 12,397 82608 

trans-1 ,3-Dichloropropene <5.00 09, NO IJQIL 12,397 82608 
trans-1 ,4-Dichloro-2-butene <5.00 09, NO ~o~g/L 12,397 82608 

Trichloroethene 14500 09 IJQ/L 12,397 82608 

Trichlorofluoromethane <25.0 09, NO IJ9/L 12,397 82608 

Vinyl Chloride 256 06, 09 1J91l 12,397 82608 

. Facility 10: MOD004954111 Site: Environmental Operations Inc . 
County: St. louis Ci!Y Sample Reference 10: 
Collector: PAM HACKLER Affiliation: ESP Collect Date: 9/6/2011 12:00:00AM 
Entry Point: 
Sample Comment: Duplicate, grab. 

Parameter Result Qualifier Units QC Batch 10 Meth.od 
Carbon Dioxide 176000 09 ugll Contract Lab Dep 

Chloride 354 mg/L 12,425 SM 4500-CI-E 

Ethane 3.40 ug/L Contract Lab Dep 

Ethane 12.1 ug/L Contract Lab Dep 

Methane 310 ug/L Contract Lab Dep 

Nitrate as N <0.01 NO mg/L· 12,395 EPA 353.2 

Sulfate 234 mg/L 12,442 EPA 375.2 

~ul~de <2.0 03, NO, 04 mg/L 12,708 Contract Lab Dep 

Total Alkalinity as CaC03 448 mg/L 12,429 SM 2320 8 

Total Dissolved Solids 1487 mg/L 12,483 EPA 160.1 

· · Total Organic Carbon 3.30 mg/L 12,794 SM 5310-C 
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32 Facility 10: MOD004954111 Site: Environmental Operations Inc. 

County: St. Louis Ci~ Sam~le Reference 10: 
Collector: PAM HACKLER Affiliation: ESP Collect Date: 9/S/2011 12:00:00AM 

Customer#: 1106740 Entry Point: . 
Sample Comment: Duplicate, grab . . 

Test Parameter Result Qualifier Units QC Batch IC Method 
VOAs 1,1, 1 ,2-Tetrachloroethane <5.00 09, NO ~giL 12,397 82608 
VOAs 1,1, 1-Trichloroethane <5.00 09, NO ~giL 12,397 82608 
VOAs 1,1 ,2,2-Tetrachloroethane <5.00 09, NO ~giL 12,397 82608 
VOAs 1,1,2-Trichloroethane <5.00 09, NO ~giL 12,397 82608 
VOAs 1,1-Dichloroethane <5.00 09, NO ~g/L 12,397 82608 

VOAs 1 , 1-Dichloroethene 10.9 09 ~g/L 12,397 82608 

VOAs 1 , 1-Dichloropropanone <10.0 09, NO ~g/L 12,397 82608 

VOAs 1 , 1-Dichloropropene <5.00 09, NO ~g/L 12,397 82608 

VOAs 1,2,3-Trichlorobenzene <25.0 09, NO IJg/L 12,397 82608 

VOAs 1,2,3-Trichloropropane <5.00 09, NO IJQIL 12,397 82608 

VOAs 1 ,2,4-Trichlorobenzene <250 09, NO JJQIL 12,397 82608 

VOAs 1 ,2,4-Trimethylbenzene <5.00 09, NO IJg/L 12,397 82608 

VOAs 1,2-Dibromo-3-chloropropane <5.00 09, ND J.Jg/L 12,397 82608 

VOAs 1 ,2-Dibromoethane (EOB) <5.00 09, ND IJgll 12,397 82608 

VOAs 1,2-Dichlorobenzene 5.01 09, 05 ~g/L 12,397 82608 

VOAs 1,2-Dichloroethane <5.00 09, ND ~g/L 12,397 82608 

VOAs 1,2-Dichloropropane <5.00 09, ND ~giL 12,397 82608 

VOAs 1,3,5-Trimethylbenzene <5.00 09, ND ~g/L 12,397 82608 

VOAs 1,3-Dichlorobenzene <5.00 09, NO ~g/L 12,397 82608 

VOAs 1 ,3-Dichloropropane <5.00 09, NO IJQIL 12,397 82608 

VOAs 1,4-0ichlorobenzene <5.00 09, ND ~giL 12,397 82608 

VOAs 1-Chlorobutane <5.00 09, ND (JgiL 12,397 82608 

VOAs 2,2-Dichloropropane <5.00 09, NO JJQ/L 12,397 82608 

VOAs 2-8utanone (MEK) <25.0 09, ND ~giL 12,397 82608 

VOAs 2-Chlorotoluene <5,00 09, ND ~g/L 12,397 82608 

VOAs 2-Hexanone <10.0 09, ND ~giL 12,397 82608 

VOAs 2-Nitropropane <5.00 09, ND IJgll 12,397 82608 

VOAs 4-Chlorotoluene <5.00 09, ND ~giL 12,397 82608 

VOAs 4-Methyl-2-pentanone(MIBK) <5.00 09, ND ~giL 12,397 82608 

VOAs acetone <100 09, ND ~giL 12,397 82608 

VOAs · Acrylonitrile <10.0 09, ND ~giL 12,397 82606 

VOAs Allyl Chloride <5.00 09, ND ~giL 12,397 82608 

VOAs · Benzene <5.00 09, ND ~giL 12,397 82608 

VOAs . Bromobenzene <5,00 09, ND ~g/L 12,397 82608 

VOAs 8romochloromethane <5.00 09, ND ~giL 12,397 82608 
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Saillililftlllliiiil32 Facility 10: MOD004954111 Site: Environmental Operations Inc. 
County: St. Louis Ci~ Sample Reference 10: 
Collector: PAM HACKLER Affiliation: ESP Collect Date: 9/6/2011 12:00:00AM 

Customer#: 1106740 Entry Point: 
Sample Comment: Duplicate, grab. 

Test Parameter Result Qualifier Units QC Batch IC Method 
VOAs 8romod !chloromethane <5.00 09, NO IJQIL 12,397 82608 
VOAs Bromoform <5.00 09, NO IJQ/L 12,397 82608 
VOAs Bromomethane <25.0 09, NO IJQ/L 12,397 82608 
VOAs carbon disulfide <5.00 09, NO ~/L 12,397 82608 
VOAs Carbon Tetrachloride <5.00 09, NO IJQIL 12,397 82608 
VOAs Chloroacetonitrile <125 09, NO IJQ/L 12,397 82608 
VOAs Chlorobenzene 939 09 IJQIL 12,397 82608 
VOAs Chloroethane <25.0 09, ND IJQ/L 12,397 82608 
VOAs Chloroform <5.00 09, NO IJg/L 12,397 82608 
VOAs Chloromethane <125 09, NO IJQIL 12,397 82608 

VOAs cis-1 ,2-dichloroethene 3440 09 IJQ/L 12,397 82608 

VOAs cis-1 ,3-Dichloropropene <5.00 09, ND IJQ/L 12,397 82608 

VOAs Dibromochloromethane <5.00 09, ND IJQ/L 12,397 82608 

VOAs Dibromomethane <5.00 09,ND IJQ/L 12,397 82608 

VOAs Dichlorodifluoromethane <5.00 09, NO IJQIL 12,397 82608 

VOAs Oiethyl ether <100 09, ND IJQ/L 12,397 82608 

VOAs Ethylbenzene <5.00 09, NO IJQ/L 12,397 82608 

VOAs Ethyl methacrylate <5.00 09, NO IJQ/L 12,397 82608 

VOAs H.exachlorobutadiene <10.0 09, NO IJQ/L 12,397 82608 

VOAs Hexachloroethane <5.00 09, NO IJQIL 12,397 82608 

VOAs lodomethane <25.0 09, NO IJQ/L 12,397 82608 

VOAs lsopropylbenzene <5.00 09, NO IJQIL 12,397 82608 

VOAs m&p-Xylenes <5.00 09, NO. IJQ/L 12,397 82608 

VOAs Meth acrylonitrile <5.00 09, NO ~giL 12,397 82608 

VOAs Methyl Acrylate <50.0 09, NO IJg/L 12,397 82608 

VOAs Methylene chloride <100 09, ND IJg/L 12,397 82608 

VOAs Methylmethacrylate <5.00 09, NO IJg/L 12,397 82608 

VOAs Methyl-t-butyl ether <5.00 09, NO IJQ/L 12,397 82608 

VOAs Naphthalene <25.0 09, NO IJQ/L 12,397 82608 

VOAs n-Butylbenzene <5.00 09, NO 1J9ll 12,397 82608 

VOAs Nitrobenzene <50.0 09, ND IJ9/L 12,397 82608 

VOAs n-Propylbenzene . <5.00 09, NO IJQ/L 12,397 82608 

VOAs o-Xylene <5.00 09, NO ~giL 12,397 82608 

VOAs Pentachloroethane <5.00 09, ND IJQ/L 12,397 82608 

VOAs p-isopropyltotuene <5.00 09, NO IJQIL 12,397 82608 

Page 12 of 22 110907002 



sail1ii1H~1niil
32 

· 
Customer#: 1106740 

Facility 10: MOD004954111 Site: Environmental Operations Inc. 
County~-~'---Loui~~ity _ _Sample Reference 10: 
Collector: PAM HACKLER Affiliation: ESP 
Entry Point: 

Collect Date: 9/6/2011 12:00:00AM 

Sample Comment: Duplicate, grab: 

Test Parameter Result Qualifier Units QC Batch IC Method 
VOAs Propionitrile <100 09, NO IJQ/L 12,397 82608 
VOAs sec-Butylbenzene <5.00 09, NO IJQ/L 12,397 82608 
VOAs Styrene <5.00 09, NO IJQ/L 12,397 82608 
VOAs tert-8utylbenzene <10.0 09, NO IJg/L 12,397 82608 
VOAs Tetrachloroethane 3460 09 IJQIL 12,397 "82608 
VOAs Tetrahydrofuran <25.0 09, NO IJQIL 12,397 82608 
VOAs Toluene <5.00 09, NO IJg/L 12,397 82608 
VOAs Total Xylenes <10.0 09, NO IJQ/L 12,397 82608 
VOAs trans-1,2-Dichloroethene 79.9 09 IJQ/L 12,397 82608 
VOAs trans-1,3-Dichloropropene <5.00 09, NO iJQiL 12,397 82608 

VOAs trans-1 ,4-Dichloro-2-butene <5.00 09, NO ~o~g/L 12,397 82608 

VOAs Trichloroethane 13400 09 IJQ/L 12,397 82608 

VOAs Trichlorofluoromethane <25.0 09, NO IJQ/L 12,397 82608 

VOAs Vinyl Chloride 262 09 IJQIL 12,397 82608 

Site: Environmental Operations Inc. 
Sample Reference 10: 

~----· ------------------- -- ·-·--- --·-··-----· 

Affiliation: ESP Collect Date: 9/6/2011 5:25:00PM Saiiilillllll~~~m~~~
33 Facility 10: MOD004954111 

County: St. LouisQ!y__________ __ 
Collector: PAM HACKLER 

Customer#: 1106756 Entry Point: 
Sample Comment: MW-24 8, low-flow peristaltic, clear with black-fine particles, grab. 

Test Parameter Result Qualifier Units QC Batch J[l Method 

Carbon Dioxide Carbon Dioxide 215000 09 ug/L Contract Lab Dep 

Chloride Chloride 201 mg/L 12,425 SM 4500-CI-E 

Ethane Ethane 5.93 ug/L Contract Lab Dep 

Ethene Ethene <0.25 NO ug/L Contract Lab Dep 

Field Dissolved Oxygen Field Dissolved Oxygen 1.16 mg/L SM 4500-0-G 

Field pH Field pH 7.00 pH Units EPA 150.1 

Field Specific Conductivity Field Specific Conductivity 2.00 mS/cm SM 2510 

Field Temperature Field Temperature 23.0 c EPA 170.1 

Field Turbidity Field Turbidity 19.3 NTU · EPA180.1 

Methane Methane .. 3640 09 ug/L Contract Lab Dep 

Nitrate as N Nitrate as N 0:057 mg/L 12,395 EPA 353.2 

Oxidation Reduction Potential-Dissolved Oxidation Reduction Potential-Dissolved -144 mV Not Applicable 
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33 Facility ID: MOD004954111 Site: Environmental Operations Inc. 

County: St. louis Ci~ Sample Reference ID: 
Collector: PAM HACKLER Affiliation: ESP Collect Date: 9/6/2011 5:25:00PM 

Customer#: 1106756 Entry Point: 
Sample Comment: MW-24 8, low-flow peristaltic, clear with black-fine particles, grab. 

Test Parameter -Result Qualifier Units QC Batch ID Method 
Sulfate Sulfate 8.48 mg/L 12,442 EPA 375.2 
Sulfide Sulfide 3.7 03, NO, 04 m~:~/L 12,708 Contract Lab Oep 
Total Alkalinity as CaC03 Total Alkalinity as CaC03 865 mg/L 12,429 SM 2320 8 
Total Dissolved Solids Total Dissolved Solids 1210 mg/L 12,483 EPA 160.1 
Total Organic Carbon Total Organic Carbon 30.2 09 mg/L 12,794 SM 5310-C 
VOAs 1,1, 1 ,2· Tetrachloroethane <5.00 09, NO IJg/L 12,397 82608 
VOAs 1,1, 1-Trichloroethane <5.00 09, NO IJQIL 12,397 82608 
VOAs 1,1 ,2,2· Tetrachloroethane <5.00 09, NO IJQ/L 12,397 82608 
VOAs 1,1 ,2-Trichloroethane <5.00 09, NO IIQIL 12,397 82608 
VOAs 1 , 1-0ichloroethane <5.00 09, NO IJQ/L 12,397 82608 
VOAs 1, 1-0ichloroethene <5.00 09, NO IJg/L 12,397 82608 
VOAs 1, 1-0ichloropropanone <10.0 09, NO IIQIL 12,397 82608 
VOAs 1,1-0ichloropropene <5.00 09, NO JlQIL 12,397 82608 

VOAs 1,2, 3-Trichlorobenzene <25.0 09, NO IIQIL 12,397 82608 
VOAs 1,2,3-Trichloropropane <5.00 09, NO IJQ/L 12,397 82608 

VOAs 1,2, 4· Trichlorobenzene <25.0 09, NO JlQIL 12,397 82608 

VOAs 1,2,4-Trimethylbenzene 11.8 09 IJQIL 12,397 82608 

VOAs 1,2-0ibromo-3-chloropropane <5.00 09, NO JlQIL 12,397 82608 

VOAs 1,2-0ibromoethane (EDB) <5.00 09, ND JlQIL 12,397 82608 

VOAs 1,2-0ichlorobenzene <5.00 09, NO IJQ/L 12,397 82608 

VOAs 1 ,2-0ichloroethane <5.00 09, NO IJQ/L 12,397 82608 

VOAs 1,2-0ichloropropane <5.00 09, NO IJQ/l 12,397 82608 

VOAs 1,3,5-Trimethylbenzene <5.00 09, NO ~giL 12,397 82608 

VOAs 1,3-0ichlorobenzene <5.00 09, NO IJQIL 12,397 82608 

VOAs 1,3-0ichloropropane <5.00 09, NO IJQIL 12,397 82608 

VOAs 1 ,4-0ichlorobenzene <5.00 09, NO JJQ/L 12,397 82608 

VOAs 1 ~Chlorobutane . <5.00 09, NO IJQIL 12,397 82608 

VOAs 2,2-0ichioropropane <5.00 09, NO IJQIL 12,397 82608 

VOAs 2-Butanone (MEK) <25.0 09, NO JJQIL 12,397 82608 

VOAS 2-Chlorotoluene <5.00 09, NO JJQ/L .12,;l97 82608 

VOAs 2-Hexanone <10.0 09, NO JJQIL 12,397 82608 

VOAs 2-Nitropropane <5.00 09, NO JJQIL 12,397 82608 

VOAs 4-Chlorotoluene . <5.00 09, ND JJg/L 12,397 82608 

VOAs 4-Methyl-2-pentanone(MIBK) <5.00 09, NO IJQ/L 12,397 82608 

VOAs acetone <100 09, ND IJQ/L 12,397 82608 
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Customer#: 1106756 

Test 
VOAs 

VOAs 

VOAs 

VO'As 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

Sail!i~~~~~ii~liMI
34 

Customer#: 1106757 

Test 
Carbon Dioxide 

Chloride 

Ethane 

Ethene 

~ield Dissolved Oxygen 

Field pH 
Field Specific Conductivity 

Facility ID: M00004954111 
County: _St._LouisCity 
Collector: PAM HACKLER 
Entry Point: 

Site: Environmental Operations Inc. 
Sample Reference 10: 
Affiliation: ESP 

Sample Comment: MW-24 8, low-flow peristaltic, clear with black-fine particles, grab. 

Parameter Result Qualifier 
Nitrobenzene <50.0 09,NO 

n-Propylbenzene <5.00 09, NO 

o-Xylene 45.4 09 

Pentachloroethane <5.00 09, ND 

p-isopropyttoluene <5.00 09, NO 

Propion itrile <100 09, NO 

sec-8utylbenzene <5.00 09, NO 

Styrene <5.00 09, NO 

tert-Butylbenzene <10.0 09, ND 

Tetrachloroethane <5.00 09, NO 

Tetrahydrofuran <25.0 09, NO 

Toluene 298 09 

Total Xylenes 126 09 

trans-1 ,2-0ichloroethene <5.00 09, ND 

trans-1 ,3-Dichloropropene <5.00 09, NO 

trans-1 ,4-0ichloro-2-butene <5.00 09, NO 

Trichloroethene <5.00 09, NO 

Trichloroftuoromethane <25.0 09, NO 

Vinyl Chloride <5.00 09, NO 

Collect Date: 9/6/2011 5:25:00PM 

Units QC Batch 10 Method 
IJQ/L 12,397 82608 

IJg/L 12,397 82608 

IJQIL 12,397 82608 

IJQ/L 12,397 82608 

1J9IL 12,397 82608 

IJg/L 12,397 82608 

IJg/L 12,397 82608 

IJg/L 12,397 82608 

IJg/L 12,397 82608 

IJQIL 12,397 82608 

IJQ/L 12,397 82608 

IJQ/L 12,397 82608 

IJQ/L 12,397 82608 

IJQIL 12,397 82608 

IJ91L 12,397 82608 

IJQ/L 12,397 82608 

IJQ/L 12,397 82608 

IJg/L 12,397 82608 

IJQ/L 12,397 82608 

Facility ID: MOD004954111 Site: Environmental Operations Inc. 
County: St. Louis Ci~ Sample Reference 10: 

-··-----

Collector: PAM HACKLER Affiliation: ESP .Collect Date: 9/6/2011 6:40:00PM 

Entry Point: 
Sample Comment: MW-24A, very strong ·odor, LNAPL present, pale yellow, low-flow peristaltic purge and sample, grab. 

Parameter Result Qualifier Units QC Batch 10 Method 

Carbon Dioxide 2:26000 09 ug/L Contract Lab Oep 

Chloride 117 mg/L 12,426 SM 4500-CI-E 

Ethane 15.2 ugtl Contract Lab Oep 

·. Ethene <0.25. NO ug/L Contract Lab Dep 

Field Dissolved OX)'gen '1.09 'mQIL, SM4500-0~G 

Field pH 6.89 pH Units EPA 150.1 

Field Specific Condudivity 1453 uSJcm SM 2510 
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34 Facility 10: MOD004954111 Site: Environmental Operations Inc. 

County: St. Louis Ci!Y Sample ReferenceiD: 
Collector: PAM HACKLER Affiliation: ESP Collect Date: 9/6/2011 6:40:00PM 

Customer#: 1106757 Entry Point: 
Sample Comment: MW-24A, very strong odor, LNAPL present, pale yellow, low-flow peristaltic purge and sample, grab. 

Test Parameter Result Qualifier Units QC Batch IC Method 
Field Temperature Field Temperature 21.1 c EPA 170.1 
Field Turbidity Field Turbidity 9.3 NTU EPA 180.1 
Methane Methane 9860 09 ug/L Contract Lab Dep 
Nitrate as N Nitrate as N <0.01 NO mg/L 12,395 EPA 353.2 
Oxidation Reduction Potential-Dissolved Oxidation Reduction Potential-Dissolved -139 mV Not Applicable 

Sulfate Sulfate 6.44 mg/L 12,442 EPA375.2 

Sulfide Sulfide <2.0 03, NO, 04 mg/L 12,708 Contract Lab Dep 

Total Alkalinity as CaC03 Total Alkalinity as CaC03 665 mg/L 12,429 SM 2320 8 

Total Dissolved Solids Total Dissolved Solids 855 mg/L 12,483 EPA160.1 

Total Organic Carbon Total Organic Carbon 23.4 09 mg/L 12,794 SM 5310-C 

VOAs 1,1, 1 ,2-Tetrachloroethane <50.0 09, NO IJQ/L 12,397 82608 

VOAs 1,1, 1·Trichloroethane <50.0 09, NO IJQ/L 12,397 82608 

VOAs 1,1 ,2,2-Tetrachloroethane <50.0 09, NO IJQ/L 12,397 82608 

VOAs 1,1 ,2-Trichloroethane <50.0 09, NO IJQIL 12,397 82608 

VOAs 1, 1-Dichloroethane <50.0 09, NO IJQ/L 12,397 . 82608 

VOAs 1,1-0ichloroethene <50.0 09, NO IJQ/L 12,397 82608 

VOAs 1, 1-0ichloropropanone <100 09, NO tJg/L 12,397 82608 

VOAs 1, 1-Dichloropropene <50.0 09, NO IJg/L 12,397 82608 

VOAs 1 ,2,3-Trichlorobenzene <250 09, NO IJQ/L 12,397 82608 

VOAs 1,2,3-Trichloropropane <50.0 09, NO IJg/L 12,397 82608 

VOAs 1 ,2,4-Trichlorobenzene <250 09, NO IJQ/L 12,397 82608 

VOAs 1,2,4-Trim ethyl benzene 275 09 IJQ/L 12,397 82608 

VOAs 1,2-Dibromo-3-chloropropane <50.0 09, NO IJQ/L 12,397 82608 

VOAs 1 ,2-Dibromoethane (ED8) <50.0 09, NO IJQIL 12,397 82608 

VOAs 1,2-Dichlorobenzene <50.0 09, NO IJQ/L 12,397 82608 

VOAs 1 ,2-Dichloroethane <50.0 09, NO IJQ/L 12,397 82608 

VOAs 1,2-Dichloropropane <50.0 09, NO tJg/L 12,397 82608 

VOAs 1,3,5-Trimethylbenzene 327 09 IJQ/L 12,397 82608 

VQAs 1,3-Dichlorobenzene <50.0 09, NO IJQ/L 12,397 82608 

VQAs 1,3-Dichloropro.pane <50.0 09, NO IJQ/L 12,397 82608 

VOAs· 1 ,4-Dichlorobenzene <50.0 09, NO IJQ/L 12,397 82608 

VOAs 1 ~Chlorobutane <50.0 09, NO IJQ/L 12,397 82608 

VOAs 2,2-Dichloropropane <50.0 09, NO IJQ/L 12,397 82608 

VOAs 2-Butanone (MEK) <250 09,ND IJQ/L 12,397 82608 

VOAs 2-Chlorotoluene <50.0 09, NO IJQIL 12,397 82608 
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saili1111iiil1m34 Facility 10: MOD004954111 Site: Environmental Operations Inc. 
County: St. Louis. Ci!Y Sample Reference 10: 
Collector: PAM HACKLER Affiliation: ESP Collect Date: 9/6/2011 6:40:00PM 

Customer#: 1106757 Entry Point: 
Sample Comment: MW-24A, very strong odor, LNAPL present, pale yellow, low-flow peristaltic purge and sample, grab. 

Test Parameter Result Qualifier Units QC Batch IC Method 
VOAs 2-Hexanone <100 09, NO IJg/L 12,397 82608 
VOAs 2-Nitropropane <50.0 09, NO IJQ/L 12,397 82608 
VOAs 4-Chlorotoluene <50.0 09, NO IJQ/L 12,397 82608 
V.OAs 4-Methyl-2-pentanone(M18K) <50.0 09, NO IJg/L 12,397 82608 
VOAs acetone <1000 09, ND IJSIL 12,397 82608 
VOAs Acrylonitrile <100 09, NO IJQ/L 12,397 82608 
VOAs Allyl Chloride <50.0 09, NO IJQ/l 12,397 82608 
VOAs Benzene 22900 09 IJQ/L 12,397 82608 
VOAs 8romobenzene <50.0 09, NO IJg/L 12,397 82608 
VOAs 8romochloromethane <50.0 09, ND IJg/L 12,397 82608 

VOAs 8romodichloromethane <50.0 09, NO IJQ/L 12,397 82608 
VOAs Bromoform <50.0 09, NO IJQ/L 12,397 82608 

VOAs 8romomethane <250 09, ND IJSIL 12,397 82608 

VOAs carbon d lsulllde <50.0 09, NO IJQ/L 12,397 82608 

VOAs Carbon Tetra~loride <50.0 09, ND IJQIL 12,397 82608 

VOAs Chloroacetonitrile <1250 09, NO IJQ/L 12,397 82608 

VOAs Chlorobenzene 6230 09 IJQ/L 12,397 82608 

VOAs Chloroethane <250 09, ND jlg/L 12,397 82608 

VOAs Chloroform <50.0 09, NO IJQ/L 12,397 82608 

VOAs Chloromethane <1250 09, NO jJg/L 12,397 82608 

VOAs cis-1 ,2-dichloroethene <50.0 09, NO 119/L 12,397 82608 

VOAs cis"1 ,3-0ichloropropene <5~.0 09, NO J.Jg/L 12,397 82608 

VOAs Oibromochloromethane <50.0 0.9,:NO IJSIL 12,397' 82608 

VOAs Dibromomethane <50.0 09,NO IJSIL 12,397 a26os 

VOAs Oi.chlorodifluorcmethane <50.0 09, NO ~giL 12,397 82608 

VOAs Oiethyl ett'er .. <1000 09, NO IJQ/L 12,397 .82608 

VOAs Ethylbenzene 340 09 IJQ/L 12,397 82608 

VOAs Ethylmethacrylate <50.0 09, NO IJg/L 12,397 82608 

VOAs Hexachlorobutadiene <100 09, NO IJQ/L 12,397 82608 

VOAs Hexachloroethane <50.0 09, ND IJg/L 12,397 82608 

VOAs lodomethane <250 09, ND IJQIL 12,397 82608 

VOAs lsopropylbenzene . <~0.0 -o9, ND IJgLL . ·- 12,397 82608 

VOAs m&p-Xylenes 333 09 IJg/L 12,397 82608 

VOAs Metha.crylon itrile <50.0 09, ND IJQ/L 12,397 82608 

VOAs Methyl Acrylate <500 09, NO J,Jgll 12,397 82608 
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Facility 10: MOD004954111 
County: St. Louis City 

Site: Environmental Operations Inc. 
Sample Reference 10: sai~illll&ilrlll

34 

Customer#: 1106757 
Collector: PAM HACKLER Affiliation: ESP Collect Date: 9/6/2011 6:40:00PM 
Entry Point: 
Sample Comment: MW-24A, very strong odor, LNAPL present, pale yellow, low-flow peristaltic purge and sample, grab. 

Test Parameter Result Qualifier Units QC Batch IC Method 
VOAs Methylene chloride <fOOO 09, NO IJg/L 12,397 82608 
VOAs Methylmethacrylate <50.0 09, NO IJQ/L 12,397 82608 
VOAs Methyl-t-butyl ether <50.0 09, NO IJQ/L 12,397 82608 
VOAs Naphthalene 390 09,05 IJQ/L 12,397 82608 
VOAs n-8utylbenzene <50.0 09, NO IJQ/L 12,397 82608 

VOAs Nitrobenzene <500 09, NO IJQ/l 12,397 82608 

VOAs n-Propylbenzene <50.0 09, NO IJQ/l 12,397 82608 

VOAs o-Xytene 136 09 IJQ/l 12,397 82608 

VOAs Pentachloroethane <50.0 09, NO IJQ/L 12,397 82608 

VOAs p-isopropyltoluene <50.0 09, NO IJg/L 12,397 82608 

VOAs Propionitrlle <1000 09, NO IJQ/L 12,397 82608 

VOAs sec-8utylbenzene <50.0 09, NO IJQ/L 12,397 82608 

VOAs Styrene <50.0 09, NO IJQ/L 12,397 82608 

VOAs tert-Butylbenzene <100 09, NO IJQ/L 12,397 82608 

VOAs Tetrachloroethane <50.0 09, NO IJQ/L 12,397 82608 

VOAs Tetrahydrofuran <250 09, NO IJQ/L 12,397 82608 

VOAs Toluene 216 09 IJQ/l 12,397 82608 

VOAs Total Xylenes <100 09, NO IJQ/L 12,397 82608 

VOAs trans-1 ,2-0ichloroethene <50.0 09,ND IJg/l 12,397 82608 

VOAs trans-1 ,3-0ichloropropene <50.0 09, NO IJQ/L 12,397 82608 

VOAs trans-1 .4~0ichloro-2-butene <50.0 09, NO IJQ/L 12,397 82608 

VOAs Trlchloroethene <50.0 09, NO IJQ/L 12,397 82608 

VOAs Trichlorofluoromethane <250 09, NO IJQ/l 12.397 82608 

VOAs VInyl Chloride <50.0 09, NO IJg/L 12,397 82608 

Sample: AB59335 

111~1111111~~1 ~I !IIIII 
Facility 10: MOD00495411 ~ 
County: St. Louis Gi!Y ________ _ 
Collector: PAM HACKLER 

Site: Environmental Operations Inc. 
-~f11ple ~e!e!8nce lp: ______ _ 

Affiliation: ESP Collect Date: 9/6/2011 12:00:00AM 
Customer#: 1106736 Entry Point: 

Sample Comment: Trip Blank, grab. 

Test Parameter Result Qualifier Units QC Batch IC Method 

Total Organic Carbon Ictal Organic Carbon <0.3 NO mg/L 12,794 sfJf5310-C 

VOAs 1, 1,1 ,2-Tetrachloroethane <0.5 NO ·IJQ/L 12,397 82608 

... 
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Customer #: 1106736 

Facility 10: MOD004954111 Site: Environmental Operations Inc. 
County: ·St. Louis City Sample Ref~rence 10: 
Collector: PAM HACKLER Affiliation: ESP 
Entry Point: 

Collect Date: 9/6/2011 12:00:00AM 

Sample Comment: Trip Blank, grab. 

Test Parameter Result Qualifier Units QC Batch IC Method 
VOAs 1,1,1-Trichloroethane <0.5 NO IJQ/L 12,397 82608 
VOAs 1,1,2,2-Tetrachloroethane <0.5 NO pg/L' 12,397 82608 
VOAs 1,1,2-Trichloroethane <0.5 NO IJg/L 12,397 82608 
VOAs 1,1~0ichloroethane <0.5 NO IJQ/L 12,397 82608 
VOAs 1,1-0ichloroethene <0.5 NO IJQ/l 12,397 82608 
VOAs 1,1-0ichloropropanone <1 NO pg/L 12,397 82608 
VOAs 1,1-0iehloropropene <0.5 NO IJQ/l 12,397 82608 
VOAs 1,2,3-Trichlorobenzene <2.5 NO pg/L 12,397 82608 
VOAs .1,2 ,3-Trichloropropane <0.5 NO pg/l 12,397 82608 
VOAs 1,2.4-Trichlorobenzene <2.5 NO IJQIL 12,397 82608 

VOAs 1,2,4-Trimethylbenzene <0.5 NO IJQIL 12,397 82608 

VOAs 1,2-0ibromo-3-chloropropane <0.5 NO IJg/l 12,397 82608 

VOAs 1,2-0ibromoethane (EOB) <0.5 NO pgll 12,397 82608 

VOAs 1,2-0ichlorobenzene <0.5 NO IJOIL 12,397 82608 

VOAs 1,2-0iehloroethane <0.5 NO IJQ/l 12,397 82608 

VOAs 1 ,2-0ichloropropane <0.5 NO IJQIL 12,397 82608 

VOAs 1,3, 5-Trimethylbenzene <0.5 NO IJQ/L 12,397 82608 

VOAs 1,3-0ich lore benzene <0.5 NO IJQ/L 12,397 82608 

VOAs 1,3-0ichloropropane <0.5 NO IJQ/L 12,397 82608 

VOAs 1,4-0ich lorobenzene <0.5 NO IJQ/l 12,397 82608 

VOAs 1-Chlorobutane <0.5 NO IJQ/L 12,397 82608 

VOAs 2,2-0ichloropropane ~0.5 NO IJg/l 12,397 82608 

VOAs 2-Butanone (MEK) <2.5 NO IJQIL 12,397 82608 

VOAs 2-Chlorotoluene <0.5 NO ~JQ/l 12,397 82608 

VOAs 2-Hexanone . ~1 NO IJOIL 12,397 82608 

VOAs 2-NitrOpropane <0.5 NO IJQIL 12,397 82608 

VOAs 4-ChiQrotoluene <0.5 NO IJQ/l 12,397 .82608 

VOAs 4-Methyl-2-pentanone(MIBK) <0.5 NO IJQ/L 12,397 82608 

VOAs acetone <10 NO IJg/L 12,397 82608 

VOAs Acrylonitrile. <1 NO pg/l 12,397 . 82608 

VOAs · Allyl Chloride <0.5. NO IJQ/L 12,397 82608 

VOAs Benzene <0.5 NO IJg/1. 12,397 82608 

VOAs 8romobenzene <0.5 NO IJQIL· . 12,397 . 82608 

VOAs 8romochloromethane <0.5 NO IJQ/L 12,397 82608 

VOAs 8romodichloromethane <0.5 NO IJQ/l 12,397 82608 
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Customer#: 1106736 

Test 
VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

. VOAs 

VOAs 

VOAs 

Facility 10_: MOD004954111 
County: St. Louis City 

Site: Environmental Operations Inc. 
Sample Reference 10: 

Collector: PAM HACKLER Affiliation: ESP Collect Date: 9/6/2011 12:00:00AM 
Entry Point: 
Sample Comment: Trip Blank, grab. 

Parameter Result Qualifier Units QC Batch 10 Method 
Bromoform <0.5 NO IJQ/L 12,397 . 82608 

Bromomethane <2.5 NO IJQ/l 12,397 8260B 

carbon disulfide <0.5 NO IJg/l 12,397 8260B 
Carbon Tetrachloride <0.5 NO IJg/L 12,397 82608 
Chloroacetonitrile <12.5 NO J..IQ/L 12,397 82608 

Chlorobenzene <0.5 NO JJg/L 12,397 82608 

Chloroethane <2.5 NO IJg/l 12,397 8260B 

Chloroform <0.5 NO IJQ/L 12,397 82608 

Chloromethane <12.5 NO IJg/L 12,397 82608 

cis-1,2-dlchloroethene <0.5 NO IJQ/l 12,397 82608 

cis-1,3-0ichloropropene <0.5 NO IJQ/l 12,397 82608 

Oibromochloromethane <0.5 NO IJQ/L 12,397 82608 

Oibromomethane <0.5 NO IJQ/l 12,397 82608 

Oichlorodifluoromethane <0.5 NO IJg/L 12,397 82608 

Oiethyl ether <10 NO IJQ/l 12,397 82608 

Ethylbenzene <0.5 NO IJQ/l 12,397 82608 

Ethylmethacrylate <0.5 NO IJQ/L 12,397 82608 

Hexachlonobutadiene <1 NO JJQ/L 12,397 82608 

Hexachloroethane <0.5 ND JJg/L 12,397 82608 

lodomethane <2.5 ND J.IQ/L 12,397 82608 

lsopropylbenzene <0.5 NO J.IQ/l 12,397 82608 

m&p-Xylenes <0.5 ND IJQ/L 12,397 82S08 

Methacrylonitrile <0.5 NO J.IQIL 12,397 82608 

Methyl Acrylate <5 NO IJQ/L 12,397 82608 

Methylene chloride <10 NO J.IQ/l 12,397 82608 

Methylmethacrylate <0.5 NO IJQ/L 12,397 82608 

Methyl-t-butyl ether <0.5 NO J.lg/L 12,397 82608 

Naphthalene <2.5 NO IJQ/l 12,397 82608 

n-Butylbenzene <0.5 NO J.IQlL 12,397 82608 

Nitrobenzene <5 NO IJQ/L 12,397 82608 

n-Propylbenzene <0.5 NO jJg/l 12,397 82608 

o-Xylene <0.5 ND IJQIL 12,397 82608 

Pentachlonoethane <0.5 NO J.IQlL 12,397 82608 

p-isqpropyltol uene <0.5 NO IJQIL 12,397 82608 

Pnopionitrile <10 NO IJQIL 12,397 82608 
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· Customer#: 1106736 

Test 
VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

VOAs 

Facility ID: MOD004954111 
Coun!Y:_ _ S1J.,Quis Qity 
Collector: PAM HACKLER 
Entry Point: 
Sample Comment: Trip Blank. grab. 

Parameter 
seo-8utylbenzene 

Styrene 

tert-Butylbenzene 

Tetrach loroethene 

T etrahydrofuran 

Toluene 

Total Xylenes 

trans-1 ,2-0ichloroetltene 

trans-1 ,3-0ichloropropene 

trans-1 ,4-0ichloro-2-butene 

Trichloroethane 

Trichlorofluoromethane 

Vinyl Chloride 

Site: Environmental Operations Inc. 
Sample Reference ID: 
Affiliation: ESP Collect Date: 9/6/2011 12:00:00AM 

Result Qualifier Units QC Batch IC Method 
<0.5 NO IJQ/l 12,397 82608 

<0.5 NO IJQ/L 12,397 82608 

<1 NO IJQ/l 12,397 82608 

<0.5 NO IJQ/L 12,397 82608 

<2.5 NO pg/L 12,397 82608 

<0.5 NO IJg/L 12,397 82608 

<1 NO pg/L 12,397 82608 

<0.5 NO pg/L 12,397 82608 

<0.5 NO IJQ/L 12,397 82608 

<0.5 NO IJg/L 12,397 82608 

<0.5 NO IJQ/L 12,397 82608 

<2.5 NO IJg/L 12,397 82608 

<0.5 NO IJg/L 12,397 82608 

The analysis of this sample was performed in accordance with procedures approved or recognized by the U.S~fronmental ProtectionAgency. 

tL= Q;_M 

Chris Boldt, Laboratory Manager 
Environmental Services Program 
Division of Environmental Quality 

Qualifier Descriptions 
01 Improper collection method 
03 Exceeded holding time 
05 Estimated value, detected below PQL 
07 Estimated value, analyte outside calibration range 
09 Sample was diluted during analysis 
11 Estimated value, matrix interference 
13 Estimated value, true result is>= reported value 
15 No Result- Failed Quality Controls Requirements 
17 Results In dry weight 
19 Estimated value 
21 No result • spectral interference 
23 Contract Lab specific qualifier· see sample comments 
25 No Result Excessive Chlorination 
ND Not detected at reported value 

Page22 of22 

02 Improper preservation 
04 Analyzed by Contract Laboratory 
06 Estimated value, QC data outside limits 
08 Analyte present In blank at> 112 reported value 
1 0 Laboratory error 
12 Insufficient quantity 
14 Estimated value, non-homogeneous sample 
16 Not analyzed ·related analyte not detected 
18 Sample pH is outside the acceptable range 
20 Not analyzed- Instrument failure 
22 pH was performed at the Laboratory 
24 No result· matrix Interference 
26 No Result Excessive Dechlorination 
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Pace Analytical Services, Inc. 

9608 Loire! Blvd 

Lenexa, KS 66219 

(913)599-5665 

September 29, 2011 

Lawrence Rosen 
Environmental Operations, Inc. 
1530 South Second Street 
Suite 200 
Saint Louis, MO 631 04 

RE: Project: SOLUTIA GROUNDWATER 

RECEIVED 

DEC 1 3 2011 

~DOUSWASTEPROGRAM 

MO DEPT. OF NATURAL RESOURCES 

Pace Project No.: 60105706 REVISION, REV-1 9/29/11, Sample IDs for 60105706 002 and 003 corrected 

Dear Lawrence Rosen: 
Enclosed are the analytical results for sample(s) received by the laboratory on September 08, 2011. 
The results relate only to the samples included in this report. Results reported herein conform to the 
most current TNI standards, where applicable, unless otherwise narrated in the body of the report. 

If you have any questions concerning this report, please feel free to contact me. · 

Sincerely, 

crw s:y~ 
Jamie Slade 

jamie.slade@pacelabs.com 
Project Manager 

Enclosures 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, Inc .. 
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CERTIFICATIONS 

Project: SOLUTIA GROUNDWATER 

Pace Project No.: 60105706 

Minnesota Certification IDs 
1700 Elm Street SE Suite 200. Minneapolis, MN 55414 
A2LA Certification #: 2926 01 

Mississippi Certification #: Pace 
Montana Certification #: MT CERT0092 
Nevada Certification #: MN 00064 
Nebraska Certification #: Pace 

Alaska Certification #: UST-078 
Alaska Certification #MN00064 
Arizona Certification#: AZ-0014 
Arkansas Certification #: 88-0680 
California Certification#: 01155CA 
EPA Region 8 Certification #: Pace 
Florida/NELAP Certification #: E87605 
Georgia Certification #: 959 
Idaho Certification #: MN00064 
Illinois Certification #: 200011 
Iowa Certification #: 368 
Kansas Certification#: E-10167 
Louisiana Certification #: 03086 
Louisiana Certification #: LA080009 
Maine Certification #: 2007029 
Maryland Certification #: 322 
Michigan DEQ Certification #: 9909 
Minnesota Certification#: 027-053-137 

Kansas Certification IDs 
9608 Loiret Boulevard, Lenexa, KS 66219 
A2LA Certification #: 2456.01 
Arkansas Certification #: 05-008-0 
Illinois Certification#: 001191 
Iowa Certification.#: 118 
Kansas/NELAP Certification#: E-10116 

New Jersey Certification #: MN-OEJ2 
New Mexico Certification #: Pace 
New York Certification#: 11647 
North Carolina Certification #: 530 
North Dakota Certification #: R-036 
North Dakota Certification #: R-036A 
Ohio VAP Certification#: CL 101 
Oklahoma Certification #: D9921 
Oklahoma Certification #: 9507 
Oregon Certification #: MN200001 
Pennsylvania Certification #: 68-00563 
Puerto Rico Certification 
Tennessee Certification#: 02818 
Texas Certification#: T104704192 
Washington Certification #: C754 
Wisconsin Certification #: 999407970 

Louisiana Certification#: 03055 
Nevada Certification#: KS000212008A 
Oklahoma Certification #: 9205/9935 
Texas Certification#: T104704407-08-TX 
Utah Certification #: 9135995665 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, Inc .. 

Pace Analytical Services, Inc. 

9608 Loiret Blvd 

Lenexa. KS 66219 

(913 )599-5665 
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Project: SOLUTIA GROUNDWATER 

Pace Project No.: 60105706 

Lab ID Sample ID 

60105706001 LPZ-5-090611 

60105706002 OBW-1-090611 

60105706003 REC-4-090612 

60105706004 MW-24A-090611 

60105706005 MW-248-090611 

60105706006 TRIP BLANK 

SAMPLE SUMMARY 

Matrix Date Collected Date Received 

Water 09/06/11 11:38 09/08/11 08:10 

Water 09/06/11 14:00 09/08/11 08:10 

Water 09/06/11 15:40 09/08111 08:10 

Water 09/06/11 18:30 09/08/11 08:10 

Water 09/06/11 17:20 09/08/11 08:10 

Water 09/06/11 00:00 09/08/11 08:10 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, Inc .. 

Pace Analytical Services, Inc. 

9608 Loire! Blvd. 

Lenexa. KS 66219 

(913)599-5665 
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www.pacelabs.com Lenexa. KS 66219 

(913)599-5665 

SAMPLE ANALYTE COUNT 

Project: SOLUTIA GROUNDWATER 

Pace Project No.: 60105706 

Analytes 
LabiD SampleiD Method Analysts Reported Laboratory 

60105706001 LPZ-5-090611 RSK 175 SK4 3 PASI-M 

EPA6010 JGP 4 PASI-K 

EPA 50308/8260 8RM 22 PASI-K 

SM 23208 SRM1 PASI-K 

SM 2540C KL8 PASI-K 

SM 4500-H+8 JML PASI-K 

EPA300.0 JPF 2 PASI-K 

EPA353.2 SRM1 3 PASI-K 

SM 5310C LAJ PASI-K 

SM 4500-C02 0 CMG PASI-K 

60105706002 OBW-1-090611 RSK 175 SK4 3 PASI-M 

EPA6010 JGP 2 PASI-K 

EPA 50308/8260 8RM 22 PASI-K 

SM 23208 SRM1 PASI-K 

SM 2540C KL8 PASI-K 

SM 4500-H+8 JML PASI-K 

EPA300.0 JPF 2 PASI-K 

EPA353.2 SRM1 3 PASI-K 

SM 5310C LAJ PASI-K 

SM 4500-C02 0 CMG PASI-K 

60105706003 REC-4-090612 RSK 175 SK4 3 PASI-M 

EPA6010 JGP 2 PASI-K 

EPA 50308/8260 8RM 22 PASI-K 

SM 23208 SRM1 PASI-K 

SM 2540C KL8 PASI-K 

SM 4500-H+B JML PASI-K 

EPA300.0 JPF 2 PASI-K 

EPA353.2 SRM1 3 PASI-K 

SM 5310C LAJ PASI-K 

SM 4500-C02 0 CMG PASI-K 

60105706004 MW-24A-090611 RSK 175 SK4 3 PASI-M 

EPA6010 JGP 2 PASI-K 

EPA 50308/8260 BRM 22 PASI-K 

SM 23208 SRM1 PASI-K 

SM 2540C KLB PASI-K 

SM 4500-H+B JML PASI-K 

EPA300.0 JPF 2 PASI-K 

REPORT OF LABORATORY ANALYSIS Page 4 of31 
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Project: SOLUTIA GROUNDWATER 

Pace Project No.: 60105706 

LabiD SampleiD 

60105706005 MW-248-090611 

60105706006 TRIP BLANK 

SAMPLE ANALYTE COUNT 

Method 

EPA353.2 

SM 5310C 

SM 4500-C02 0 

RSK 175 

EPA6010 

EPA 50308/8260 

SM2320B 

SM 2540C 

SM 4500-H+B 

EPA300.0 

EPA353.2 

SM 5310C 

SM 4500-C02 0 

EPA 50308/8260 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, Inc .. 

Pace Analytical Services, Inc. 

9608 Loire! Blvd. 

Lenexa, KS 66219 

(913)599-5665 

Analytes 
Analysts Reported ·Laboratory 

SRM1 3 PASI-K 

LAJ PASI-K 

CMG PASI-K 

SK4 3 PASI-M 

JGP 2 PASI-K 

8RM 22 PASI-K 

SRM1 PASI-K 

KL8 PASI-K 

JML PASI-K 

JPF 2 PASI-K 

SRM1 3 PASI-K 

LAJ PASI-K 

CMG PASI-K 

HMW 22 PASI-K 
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Project: SOLUTIA GROUNDWATER 

Pace Project No_: 60105706 

ANALYTICAL RESULTS 

Pace Analytical Services, Inc. 

9608 Loire! Blvd. 

Lenexa, KS 66219 

(913)599-5665 

Sample: LPZ-5-090611 LabiD: 60105706001 Collected: 09/06/1111:38 Received: 09/08/11 08:10 Matrix: Water 

Parameters 

RSK 175AIR Headspace 

Ethane 
Ethene 
Methane 

6010 MET ICP 

Iron 

Manganese 

8260 MSV 

Acetone 
Benzene 

Carbon disulfide 
Chlorobenzene 
Chloroform 
1 ,2-Dichloroethane 
cis-1 ,2-Dichloroethene 
trans-1 ,2-Dichloroethene 
Ethyl benzene 
lodomethane 

Methylene chloride 
Tetrachloroethene 
Toluene 
1,1, 1-Trichloroethane 
Trichloroethene 
Vinyl chloride 
Xylene (Total) 

4-Bromofluorobenzene (S) 
Dibromofluoromethane (S) 
1 ,2-Dichloroethane-d4 (S) 
Toluene-dB (S) 
Preservation pH 

23208 Alkalinity 

Alkalinity, Total as CaC03 

2540C Total Dissolved Solids 

Total Dissolved Solids 

4500H+ pH, Electrometric 

pH at 25 Degrees C 

300.0 IC Anions 28 Days 

Chloride 
Sulfate 

Date: 09/29/2011 01:50PM 

Results Units Report Limit OF Prepared 

Analytical Method: RSK 175 

66.0 ug/L 10.0 
209 ug/L 10.0 

11100 ug/L 10.0 

Analytical Method: EPA6010 Preparation Method: EPA3010 

2020 ug/L 50.0 09/13/11 12:45 
1580 ug/L 5.0 09/13/11 12:45 

Analytical Method: EPA 50306/8260 

NO ug/L 10.0 
NO ug/L 1.0 
NO ug/L 5.0 
NO ug/L 1.0 
1.0 ug/L 1.0 
NO ug/L 1.0 

12.0 ug/L 1.0 
NO ug/L 1.0 
NO ug/L 1.0 
NO ug/L 10.0 
2.0 ug/L 1.0 
NO ug/L 1.0 
157 ug/L 1.0 
NO ug/L 1.0 
NO ug/L 1.0 
NO ug/L 1.0 
NO ug/L 3.0 
100 % 87-113 
99% 86-112 

100 % 82-119 
98% 90-110 

1.0 0.10 

Analytical Method: SM 23206 

1450 mg/L 20.0 

Analytical Method: SM 2540C 

2670 mg/L 5.0 

Analytical Method: SM 4500-H+B 

9.2 Std. Units 0.10 

Analytical Method: EPA 300.0 

312 mg/L 50.0 so 
18.4 mg/L 2.0 2 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services. Inc .. 

Analyzed CAS No. Ql]al 

09/14/11 11:27 74-84-0 
09/14/1111:27 74-85-1 
09/14/11 11 :27 74-82-8 · ·1e.E 

09/14/11 13:34 7439-89-6 
09/14/11 13:34 7439-96-5 

09/20/11 18:34 67-64-1 
09/20/11 18:34 71-43-2 
09/20/11 18:34 75-15-0 
09/20/11 18:34 108-90-7 
09/20/11 18:34 67-66-3 B+ 
09/20/11 18:34 107-06-2 
09/20/11 18:34 156-59-2 
09/20/11 18:34 156-60-5 L3 
09/20/11 18:34 100-41-4 
09/20/11 18:34 74-88-4 
09/20/11 18:34 75-09-2 L1,Z3 
09/20/11 18:34 127-18-4 
09/20/11 18:34 108-88-3 
09/20/11 18:34 71-55-6 
09/20/11 18:34 79-01-6 
09/20/11 18:34 75-01-4 
09/20/11 18:34 1330-20-7 
09/20/11 18:34 460-00-4 
09/20/11 18:34 1868-53-7 
09/20/11 18:34 17060-07-0 
09/20/11 18:34 2037-26-5 
09/20/11 18:34 

09/20/11 14:26 

09/13/11 08:30 

09/09/11 17:00 H6 

09/22/11 17:14 16887-00-6 
09/23/11 15:18 14808-79-8 
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Project: SOLUTIA GROUNDWATER 

Pace Project No.: 60105706 

ANALYTICAL RESULTS 

Pace Analytical Services, Inc. 

9608 Loire! Blvd. 

Lenexa. KS 66219 

(913 )599-5665 

Sample: LPZ-5-090611 Lab ID: 60105706001 Collected: 09/06/11 11 :38 Received: 09/08/11 08:10 Matrix: Water 

Parameters 

353.2 Nitrogen, N02/N03 pres. 

Nitrogen, Nitrate 
Nitrogen, Nitrite 
Nitrogen, N02 plus N03 

5310C TOC 

Total Organic Carbon 

Carbon Dioxide Calculation 

Carbon dioxide 

Date: 09/29/2011 01:50PM 

Results Units Report Limit OF Prepared 

Analy1ical Method: EPA 353.2 

NO mg/L 0.10 
NO mg/L 0.10 
NO mg/L 0.10 

Analy1ical Method: SM 5310C 

372 mg/L 10.0 

Analy1ical Method: SM 4500-C02 D 

1210 mg/L 20.0 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced. except in full, 

without the written consent of Pace Analytical Services, Inc .. 

Analyzed CAS No. Qual 

09/20/11 13:46 
09/20/11 13:46 
09/20/11 13:46 

09/15/11 20:51 7440-44-0 

09/20/11 15:00 124-38-9 
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ANALYTICAL RESULTS 

Pace Analytical Services, Inc. 

9608 Lo1ret Blvd. 

Lenexa. KS 66219 

(913)599-5665 

Project: SOLUTIA GROUNDWATER 

Pace Project No.: 60105706 

Sample: OBW-1-090611 

Parameters 

RSK 175AIR Headspace 

Ethane 
Ethene 
Methane 

6010 METICP 

Iron 
Manganese 

8260 MSV 

Acetone 
Benzene 
Carbon disulfide 
Chlorobenzene 
Chloroform 
1.2-Dichloroethane 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 

Ethylbenzene 
lodomethane 
Methylene chloride 

Tetrachloroethene 
Toluene 
1.1.1-Trichloroethane 
T richloroethene 
Vinyl chloride 
Xylene (Total) 
4-Bromofluorobenzene (S) 
Dibromofluoromethane (S) 

1,2-Dichloroethane-d4 (S) 
Toluene-dB (S) 
Preservation pH 

23208 Alkalinity 

Alkalinity, Total as CaC03 

2540C Total Dissolved Solids 

Total Dissolved Solids 

4500H+ pH, Electrometric 

pH at 25 Degrees C 

300.0 IC Anions 28 Days 

Chloride 
Sulfate 

Date: 09/29/2011 01:50PM 

labiD: 60105706002 Collected: 09/06/11 14:00 Received: 09/08/11 08:10 Matrix: Water 

Results Units Report Limit DF Prepared 

Analytical Method: RSK 175 

20.3 ug/L 10.0 

49.0 ug/L 10.0 

703 ug/L 10.0 

Analytical Method: EPA6010 Preparation Method: EPA3010 

ND ug/L 50.0 09/13/11 12:45 

ND ug/L 5.0 09/13/11 12:45 

Analytical Method: EPA 50308/8260 

ND ug/L 10.0 
ND ug/L 1.0 

ND ug/L 5.0 
4.5 ug/L 1.0 

ND ug/L 1.0 

ND ug/L 1.0 

5.8 ug/L 1.0 
ND ug/L 1.0 
ND ug/L 1.0 
ND ug/L 10.0 
2.4 ug/L 1.0 

60.5 ug/L . 1.0 

2.1 ug/L 1.0 
ND ug/L 1.0 

3.6 ug/L 1.0 

ND ug/L 1.0 
ND ug/L 3.0 
100 % 87-113 
101 % 86-112 
101 % 82-119 
100 % 90-110 

1.0 0.10 

Analytical Method: SM 23208 

74.1 mg/L 20.0 

Analytical Method: SM 2540C 

985 mg/L 5.0 

Analytical Method: SM 4500-H+B 

11.7 Std. Units 0.10 

Analytical Method: EPA 300.0 

384 mg/L 50.0 50 
131 mg/L 20.0 20 

REPORT OF LABORATORY ANALYSIS 
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Analyzed CAS No. 

09/14/11 10:25 74-84-0 

09/14/11 10:25 74-85-1 

09/14/11 10:25 74-82-8 

09/14/11 13:37 7439-89-6 

09/14/11 13:37 7439-96-5 

09/20/11 18:50 67-64-1 

09/20/11 18:50 71-43-2 

09/20/11 18:50 75-15-0 

09/20/11 18:50 108-90-7 
09/20/11 18:50 67-66-3 

09/20/11 18:50 107-06-2 

09/20/11 18:50 156-59-2 
09/20/11 18:50 156-60-5 
09/20/11 18:50 100-41-4 

09/20/11 18:50 74-88-4 

09/20/11 18:50 75-09-2 

09/20/11 18:50 127-18-4 

09/20/11 18:50 108-88-3 

09/20/11 18:50 71-55-6 

09/20/11 18:50 79-01-6 
09/20/11 18:50 75-01-4 

09/20/11 18:50 1330-20-7 

09/20/11 18:50 460-00-4 

09/20/11 18:50 1868-53-7 

09/20/11 18:50 17060-07-0 

09/20/11 18:50 2037-26-5 

09/20/11 18:50 

09/20/11 14:26 

09/13/11 08:30 

09/09/11 17:00 

09/22/11 18:00 16887-00-6 

09/22/11 17:44 14808-79-8 

Qual 

1e 

L3 

L1,Z3 

H6 

Page 8 of 31 



/~ceAnalytica( 
www.pacelabs.com 

ANALYTICAL RESULTS 

Pace Analytical Services, Inc. 

9608 loire! Blvd. 

lenexa. KS 66219 

(913 )599-5665 

Project: SOLUTIA GROUNDWATER 

Pace Project No.: 60105706 

Sample: OBW-1-090611 

Parameters 

353.2 Nitrogen, N02/N03 pres. 

Nitrogen, Nitrate 
Nitrogen, Nitrite 
Nitrogen, N02 plus N03 

5310C TOC 

Total Organic Carbon 

Carbon Dioxide Calculation 

Carbon dioxide 

Date: 09/29/2011 01 :50 PM 

Lab ID: 60105706002 Collected: 09/06/11 14:00 Received: 09/08/11 08:10 Matrix: Water 

Results Units Report Limit DF Prepared 

Analytical Method: EPA 353.2 

ND mg/L 0.10 
ND mg/L 0.10 

ND mg/L 0.10 

Analytical Method: SM 5310C 

13.4 mg/L 1.0 

Analytical Method: SM 4500-C02 D 

51.8 mg/L 20.0 

REPORT OF LABORATORY ANALYSIS 

This _report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, Inc .. 

Analyzed CAS No. 

09/20/11 13:46 
09/20/11 13:46 
09/20/11 13:46 

09/15/11 21:05 7440-44-0 

09/20/11 15:00 124-38-9 

Qual 

Page 9 of 31 



/~ceAnafytica( 
www.pacelabs.com 

ANALYTICAL RESULTS 

Pace Analytical Services, Inc. 

9608 Loire! Blvd. 

Lenexa, KS 66219 

(913 )599-5665 

Project: SOLUTIA GROUNDWATER 

Pace Project No.: 60105706 

Sample: REC-4-090612 

Parameters 

RSK 175 AIR Headspace 

Ethane 
Ethene 

Methane 

6010 MET ICP 

Iron 

Manganese 

8260 MSV 

Acetone 
Benzene 
Carbon disulfide 
Chlorobenzene 
Chloroform 
1 ,2-Dichloroethane 
cis-1 ,2-Dichloroethene 
trans-1 ,2-Dichloroethene 
Ethyl benzene 
lodomethane 
Methylene chloride 
Tetrachloroethene 
Toluene 
1,1, 1-Trichloroethane 
Trichloroethene 
Vinyl chloride 
Xylene (Total) 
4-Bromofluorobenzene (S) 

Dibromofluoromethane (S) 
1 ,2-Dichloroethane-d4 (S) 
Toluene-dB (S) 
Preservation pH 

23206 Alkalinity 

Alkalinity, Total as CaC03 

2540C Total Dissolved Solids 

Total Dissolved Solids 

4500H+ pH, Electrometric 

pH at 25 Degrees C 

300.0 IC Anions 28 Days 

Chloride 
Sulfate 

Date: 09/29/2011 01 :50 PM 

LabiD: 60105706003 Collected: 09/06/11 15:40 Received: 09/08/11 08:10 Matrix: Water 

Results Units Report Limit OF Prepared 

Analytical Method: RSK 175 

NO ug/L 10.0 
10.8 ug/L 10.0 
289 ug/L 10.0 

Analytical Method: EPA 6010 Preparation Method: EPA 3010 

8940 ug/L 50.0 09/13/11 12:45 
2350 ug/L 5.0 09/13/11 12:45 

Analytical Method: EPA 50308/8260 

NO ug/L 10.0 
NO ug/L 1.0 

NO ug/L 5.0 
NO ug/L 1.0 

1.0 ug/L 1.0 

NO ug/L 1.0 
2.0 ug/L 1.0 
NO ug/L 1.0 
NO ug/L 1.0 
NO ug/L 10.0 
3.4 ug/L 1.0 

2.6 ug/L 1.0 
NO ug/L 1.0 
NO ug/L 1.0 
4.0 ug/L 1.0 
NO ug/L 1.0 
NO ug/L 3.0 
98% 87-113 

100 % 86-112 
99% 82-119 
99% 90-110 
1.0 0.10 

Analytical Method: SM 23208 

475 mg/L 20.0 

Analytical Method: SM 2540C 

1410 mg/L 5.0 

Analytical Method: SM 4500-H+B 

7.0 Std. Units 0.10 

Analytical Method: EPA 300.0 

415 mg/L 50.0 50 
230 mg/L 50.0 50 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, Inc .. 

Analyzed CAS No. Qual 

09/14/1110:46 74-84-0 
09/14/11 10:46 74-85-1 

09/14/11 10:46 74-82-8 1e 

09/14/11 13:40 7439-89-6 
09/14/11 13:40 7439-96-~ 

09/20/11 19:07 67-64-1 
09/20/11 19:07 71-43-2 
09/20/11 19:07 75-15-0 
09/20/11 19:07 108-90-7 
09/20/11 19:07 67-66-3 B+ 

09/20/11 19:07 107-06-2 
09/20/11 19:07 156-59-2 
09/20/11 19:07 156-60-5 L3 

09/20/11 19:07 100-41-4 
09/20/11 19:07 74-88-4 
09/20/11 19:07 75-09-2 L1,Z3 

09/20/11 19:07 127-18-4 
09/20/11 19:07 108-88-3 
09/20/11 19:07 71-55-6 
09/20/11 19:07 79-01-6 
09/20/11 19:07 75-01-4 
09/20/11 19:07 1330-20-7 
09/20/11 19:07 460-00-4 

09/20/11 19:07 1868-53-7 
09/20/11 19:07 17060-07-0 

09/20/11 19:07 2037-26-5 

09/20/11 19:07 

09/20/11 14:26 

09/13/11 08:31 

09/09/11 17:00 H6 

09/22/11 18:45 16887-00-6 
09/22/11 18:45 14808-79-8 

Page 10 of 31 
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· www.pacelabs.com 

ANALYTICAL RESULTS 

Pace Analytical Services, Inc. 

9608 Loiret Blvd. 

Lenexa, KS 66219 

(913)599-5665 

Project: SOLUTIA GROUNDWATER 

Pace Project No.: 60105706 

Sample: REC-4-090612 

Parameters 

353.2 Nitrogen, N02/N03 pres. 

Nitrogen, Nitrate 
Nitrogen. Nitrite 
Nitrogen, N02 plus N03 

5310C TOC 

Total Organic Carbon 

Carbon Dioxide Calculation 

Carbon dioxide 

Date: 09/29/2011 01 :50 PM 

Lab ID: 60105706003 Collected: 09/06/11 15:40 Received: 09/08/11 08:10 Matrix: Water 

Results Units Report Limit DF Prepared Analyzed CAS No. Qual 
--~--·-----------------------------

Analytical Method: EPA 353.2 

ND mg/L 0.10 09/20/11 13:49 

ND mg/L 0.10 09/20/11 13:49 

ND mg/L 0.10 09/20/11 13:49 

Analytical Method: SM 5310C 

3.5 mg/L 1.0 09/15/11 21:19 7440-44-0 

Analytical Method: SM 4500-C02 D 

513 mg/L 20.0 09/20/11 15:00 124-38-9 

REPORT OF LABORATORY ANALYSIS Page 11 of 31 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, Inc .. 



a Analytical' 
' www.pacelabs.com 

ANALYTICAL RESULTS 

Pace Analytical Services, Inc. 

9608 Loiret Blvd. 

Lenexa, KS 66219 

(913 )599-5665 

Project: SOLUTIA GROUNDWATER 

Pace Project No.: 60105706 

Sample: MW-24A-090611 

Parameters 

RSK .175 AIR Headspace 

Ethane 
Ethene 
Methane 

6010 METICP 

Iron 
Manganese 

8260 MSV 

Acetone 
Benzene 
Carbon disulfide 
Chlorobenzene 
Chloroform 
1 ,2-Dichloroethane 
cis-1 ,2-Dichloroethene 
trans-1 ,2-Dichloroethene 
Ethylbenzene 
lodomethane 
Methylene chloride 
Tetrachloroethene 
Toluene 
1 , 1 , 1-Trichloroethane 

Trichloroethene 
Vinyl chloride 
Xylene (Total) 
4-Bromofluorobenzene (S) 
Dibromofluoromethane (S) 
1 ,2-Dichloroethane-d4 (S) 
Toluene-dB (S) 
Preservation pH 

23208 Alkalinity 

Alkalinity, Total as CaC03 

2540C Total Dissolved Solids 

Total Dissolved Solids 

4500H+ pH, Electrometric 

pH at 25 Degrees C 

300.0 IC Anions 28 Days 

Chloride 
Sulfate 

Date: 09/29/2011 01:50PM 

LabiD: 60105706004 Collected: 09/06/11 18:30 Received: 09/08/11 08:10 Matrix: Water 

Results Units Report Limit DF Prepared 

Analytical Method: RSK 175 

ND ug/L 10.0 
NO ug/L 10.0 

4020 ug/L 10.0 

Analytical Method: EPA6010 Preparation Method: EPA3010 

33400 ug/L 50.0 09/13/11 12:45 

2430 ug/L 5.0 09/13/11 12:45 

Analytical Method: EPA 50308/8260 

ND ug/L 10.0 
91.8 ug/L 1.0 

ND ug/L 5.0 
83.7 ug/L 1.0 

1.1 ug/L 1.0 
ND ug/L 1.0 
ND ug/L 1.0 
ND ug/L 1.0 
ND ug/L 1.0 
NO ug/L 10.0 
3.1 ug/L 1.0 
NO ug/L 1.0 
ND ug/L 1.0 
NO ug/L 1.0 
ND ug/L 1.0 
NO ug/L 1.0 
ND ug/L 3.0 

99 % 87-113 
101 % 86-112 
103 % 82-119 
99% 90-110 
1.0 0.10 

Analytical Method: SM 23208 

674 mg/L 20.0 

Analytical Method: SM 2540C 

814 mg/L 5.0 

Analytical Method: SM 4500-H+B 

7.0 Std. Units 0.10 

Analytical Method: EPA 300.0 

98.8 mg/L 20.0 20 
NO mg/L 1.0 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, Inc .. 

Analyzed CAS No. Qual 

09/14/11 11:06 74-84-0 
09/14/11 11:06 74-85-1 
09/14/11 11:06 74-82-8 1e 

09/14/11 13:50 7439-89-6 
09/14/11 13:50 7439-96-5 

09/20/11 19:24 67-64-1 
09/20/11 19:24 71-43-2 
09/20/11 19:24 75-15-0 
09/20/11 19:24 108-90-7 
09/20/11 19:24 67-66-3 B+ 
09/20/11 19:24 107-06-2 
09/20/11 19:24 156-59-2 
09/20/11 19:24 156-60-5 L3 
09/20/11 19:24 100-41-4 
09/20/11 19:24 74-88-4 
09/20/11 19:24 75-09-2 L1,Z3 
09/20/11 19:24 127-18-4 
09/20/11 19:24 108-88-3 
09/20/11 19:24 71-55-6 

09/20/11 19:24 79-01-6 
09/20/11 19:24 75-01-4 
09/20/11 19:24 1330-20-7 

09/20/11 19:24 460-00-4 
09/20/11 19:24 1868-53-7 
09/20/11 19:24 17060-07-0 
09/20/11 19:24 2037-26-5 

09/20/11 19:24 

09/20/11 14:26 

09/13/11 08:32 

09/09/11 17:00 H6 

09/23/11 15:49 16887-00-6 
09/23/11 15:33 14808-79-8 

Page 12 of 31 



/~ceAnafytica( 
www.pacetabs.com 

ANALYTICAL RESULTS 

Pace Analytical Services, Inc. 

9608 Loire! Blvd 

Lenexa, KS 66219 

(913)599-5665 

Project: SOLUTIA GROUNDWATER 

Pace Project No.: 60105706 

Sample: MW-24A-090611 

Parameters 

353.2 Nitrogen, N02/N03 pres. 

Nitrogen. Nitrate 
Nitrogen, Nitrite 
Nitrogen, N02 plus N03 

5310C TOC 

Total Organic Carbon 

Carbon Dioxide Calculation 

Carbon dioxide 

Date: 09/29/2011 01:50PM 

Lab 10: 60105706004 Collected: 09/06/11 18:30 Received: 09/08/11 08:10 Matrix: Water · 

Results Units Report Limit OF Prepared 

Analy1ical Method: EPA 353.2 

NO mg/L 0.10 
NO mg/L 0.10 

0.10 mg/L 0.10 

Analytical Method: SM 5310C 

22.7 mg/L 1.0 

Analytical Method: SM 4500-C02 D 

728 mg/L 20.0 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, Inc .. 

Analyzed CAS No. Qual 

09/20/11 13:50 
09/20/11 13:50 
09/20/11 13:50 

09/15/11 21:34 7440-44-0 

09/20/11 15:00 124-38-9 

Page 13 of 31 
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ANALYTICAL RESULTS 

Pace Analytical Services, Inc. 

9608 Loire! Blvd. 

Lenexa, KS 66219 

(913)599-5665 

Project: SOLUTIA GROUNDWATER 

Pace Project No.: 60105706 

Sample: MW-248-090611 

Parameters 

RSK 175AIR Headspace 

Ethane 
Ethene 

Methane 

6010 METICP 

Iron 
Manganese 

8260 MSV 

Acetone 
Benzene 
Carbon disulfide 
Chlorobenzene 
Chloroform 
1 ,2-Dichloroethane 
cis-1 ,2-Dichloroethene 

trans-1 ,2-Dichloroethene 

Ethylbenzene 
lodomethane 
Methylene chloride 
Tetrachloroethene 
Toluene 
1 , 1, 1-Trichloroethane 

Trichloroethene 
Vinyl chloride 
Xylene (Total) 
4-Bromofluorobenzene (S) 
Dibromofluoromethane (S) 
1 ,2-Dichloroethane-d4 {S) 
Toluene-dB (S) 
Preservation pH 

23208 Alkalinity 

Alkalinity, Total as CaC03 

2540C Total Dissolved Solids 

Total Dissolved Solids 

4500H+ pH, Electrometric 

pH at 25 Degrees C 

300.0 IC Anions 28 Days 

Chloride 
Sulfate 

Date: 09/29/2011 01 :50 PM 

Lab ID: 60105706005 Collected: 09/06/11 17:20 Received: 09/08/11 08:10 Matrix: Water 

Results Units Report Limit OF Prepared 

Analytical Method: RSK 175 

12.1 ug/L 10.0 

NO ug/L 10.0 

9240 ug/L 10.0 

Analytical Method: EPA 6010 Preparation Method: EPA 3010 

41000 ug/L 50.0 09/13/1112:45 

763 ug/L 5.0 09/13/11 12:45 

Analytical Method: EPA 50308/8260 

NO ug/L 10.0 
161 ug/L 1.0 
NO ug/L 5.0 

30.0 ug/L 1.0 
1.0 ug/L 1.0 

NO ug/L 1.0 

NO ug/L 1.0 

NO ug/L 1.0 

5.0 ug/L 1.0 
NO ug/L 10.0 

3.1 ug/L 1.0 

NO ug/L 1.0 

1.7 ug/L 1.0 

NO ug/L 1.0 

NO ug/L 1.0 
NO ug/L 1.0 

6.8 ug/L 3.0 

99% 87-113 
100 % 86-112 

101 % 82-119 

98 % 90-110 

1.0 0 .. 10 

Analytical Method: SM 23208 

874 mg/L 20.0 

Analytical Method: SM 2540C 

1180 mg/L 5.0 

Analytical Method: SM 4500-H+B 

7.1 Std. Units 0.10 

Analytical Method: EPA 300.0 

193 mg/L 20.0 20 

1.0 mg/L 1.0 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, Inc .. 

Analyzed CAS No. Qual 

09/14/1111:17 74-84-0 

09/14/1111:17 74-85-1 

09/14/11 11:17 74-82-8 1e,E 

09/14/11 13:53 7439-89-6 

09/14/11 13:53 7439-96-5 

09/20/11 19:40 67-64-1 
09/20/11 19:40 71-43-2 

09/20/11 19:40 75-15-0 

09/20/11 19:40 108-90-7 
09/20/11 19:40 67-66-3 B+ 

09/20/11 19:40 107-06-2 
09/20/11 19:40 156-59-2 

09/20/11 19:40 156-60-5 L3 

09/20/11 19:40 100-41-4 
09/20/11 19:40 74-88-4 

09/20/11 19:40 75-09-2 L1,Z3 

09/20/11 19:40 127-18-4 

09/20/11 19:40 108-88-3 

09/20/11 19:40 71-55-6 

09/20/11 19:40 79-01-6 
09/20/11 19:40 75-01-4 
09/20/11 19:40 1330-20-7 
09/20/11 19:40 460-00-4 

09/20/11 19:40 1868-53-7 
09/20/11 19:40 17060-07-0 

09/20/11 19:40 2037-26-5 

09/20/11 19:40 

09/20/11 14:26 

09/13/11 08:32 

09/09/11 17:00 H6 

09/22/11 19:46 16887-00-6 

09/22/11 19:31 14808-79-8 

Page 14 of 31 
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www.pacelabs.com 

Project: SOLUTIA GROUNDWATER 

Pace Project No.: 60105706 

ANALYTICAL RESULTS 

Pace Analytical Services, Inc. 

9608 Loire! Blvd. 

Lenexa. KS 66219 

(913)599-5665 

Sample: MW-248-090611 Lab ID: 60105706005 Collected: 09/06111 17:20 Received: 09/08/11 08:10 Matrix: Water 

Parameters 

353.2 Nitrogen, N02/N03 pres. 

Nitrogen, Nitrate 

Nitrogen, Nitrite 

Nitrogen, N02 plus N03 

5310C TOC 

Total Organic Carbon 

Carbon Dioxide Calculation 

Carbon dioxide 

Date: 09/29/2011 01:50PM 

Results Units Report Limit DF Prepared 

Analytical Method: EPA 353.2 

ND mg/l 0.10 

ND mg/l 0.10 

ND mg/L 0.10 

Analytical Method: SM 5310C 

39.5 mg/L 1.0 

Analytical Method· SM 4500-C02 D 

908 mg/L 20.0 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, Inc .. 

Analyzed CAS No. Qual 

09/20/11 13:51 
09/20111 13:51 

09/20/11 13:51 

09/15/1121 :48 7440-44-0 

09/20/11 15:00 124-38-9 

Page 15 of 31 
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ANALYTICAL RESULTS 

Project: SOLUTIA GROUNDWATER 

Pace Project No.: 60105706 

Sample: TRIP BLANK 

Parameters 

8260 Msv· 

Acetone 
Benzene 
Carbon disulfide 
Chlorobenzene 
Chloroform 
1 ,2-Dichloroethane 
cis-1 .2-Dichloroethene 
trans-1,2-Dichloroethene 

Ethylbenzene 
lodomethane 
Methylene chloride 
Tetrachloroethene 
Toluene 
1 , 1 , 1-Trichloroethane 

T richloroethene 
Vinyl chloride 
Xylene (Total) 
4-Bromofluorobenzene (S) 
Dibromofluoromethane (S} 
1 ,2-Dichloroethane-d4 (S) 

Toluene-dB (S) 
Preservation pH 

Date: 09/29/2011 01 :50 PM 

Lab 10: 60105706006 Collected: 09/06/11 00:00 Received: 

Results Units Report Limit OF Prepared 

Analytical Method: EPA 50308/8260 

NO ug/L 10.0 

NO ug/L 1.0 

NO ug/L 5.0 
NO ug/L 1.0 

NO ug/L 1.0 

NO ug/L 1.0 

NO ug/L 1.0 

NO ug/L 1.0 

NO ug/L 1.0 
NO ug/L 10.0 

NO ug/L 1.0 
NO ug/L 1.0 
NO ug/L 1.0 
NO ug/L 1.0 

NO ug/L 1.0 

NO ug/L 1.0 
NO ug/L 3.0 
107 % 87-113 
108 % 86-112 
101 % 82-119 

106 % 90-110 
1.0 0.10 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, Inc .. 

Pace Analytical Services, Inc. 

9608 Lo1ret Blvd 

Lenexa, KS 66219 

(913)599-5665 

09/08/11 08:10 Matrix: Water 

Analyzed CAS No. Qual 

09/18/11 15:12 67-64-1 

09/18/1115:12 71-43-2 

09/18/11 15:12 75-15-0 

09/18/11 15:12 108-90-7 

09/18/11 15:12 67-66-3 

09/18/11 15:12 107-06-2 

09/18/1115:12 156-59-2 

09/18/11 15:12 156-60-5 

09/18/11 15:12 100-41-4 
09/18/11 15:12 74-88-4 

09/18/1115:12 75-09-2 
09/18/11 15:12 127-18-4 

09/18/11 15:12 108-88-3 
09/18/11 15:12 71-55-6 

09/18/11 15:12 79-01-6 

09/18/1115:12 75-01-4 
09/18/11 15:12 1330-20-7 

09/18/11 15:12 460-00-4 
09/18/1115:12 1868-53-7 

09/18/11 15:12 17060-07-0 

09/18/1115:12 2037-26-5 

09/18/11 15:12 

Page 16 of 31 
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www.pacetabs.com 

Project: SOLUTIA GROUNDWATER 

Pace Project No.: 60105706 

QC Batch: AIR/13131 

QUALITY CONTROL DATA 

Analysis Method: RSK 175 

Pace Analytical Services, Inc. 

9608 Loire! Blvd 

Lenexa, KS 66219 

(913)599-5665 

QC Batch Method: RSK 175 Analysis Description: RSK 175 AIR HEADSPACE 

Associated Lab Samples: 60105706001, 60105706002,60105706003, 60105706004: 60105706005 

METHOD BLANK: 1053249 Matrix: Water 

Associated Lab Samples: 60105706001,60105706002,60105706003,60105706004,60105706005 

Parameter 

Ethane ug/L 
Ethene ug/L 
Methane ug/L 

LABORATORY CONTROL SAMPLE & LCSD: 

Parameter 

Ethane ug/L 
Ethene ug/L 
Methane ug/L 

SAMPLE DUPLICATE: 1054171 

Parameter 

Ethane ug/L 
Ethene ug/L 
Methane ug/L 

SAMPLE DUPLICATE: 1054643 

Parameter 

Ethane ug/L 
Ethene ug/L 
Methane ug/L 

Date: 09/29/2011 01:50 PM 

Blank Reporting 
Units Result Limit Analyzed 

NO 10.0 09/14/11 10:14 
NO 10.0 09/14/11 10:14 
NO 10.0 09/14/11 10:14 

1053250 1053251 

Spike LCS LCSD LCS LCSD 
Units Cone. Result Result %Rec % Rec 

----
114 104 118 91 104 
106 99.2 111 93 104 

60.7 58.6 61.2 97 101 

60105706002 Dup 
Units Result Result RPD 

20.3 25.8 24 
49.0 59.5 19 
703 918 26 

10168951001 Dup 
Units Result Result RPD 

NO NO 
NO NO 

2950 3160 7 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, Inc .. 

Qualifiers 

% Rec Max 
Limits RPD RPD Qualifiers 

70-130 13 30 
70-130 11 30 
70-130 4 30 

Max 
RPD Qualifiers 

30 
30 
30 1e 

Max 
RPD Qualifiers 

30 
30 
30 

Page 17 of 31 
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Project: SOLUTIA GROUNDWATER 

Pace Project No.: 60105706 

QC Batch: MPRP/15279 

QC Batch Method: EPA3010 

QUALITY CONTROL DATA 

Analysis Method: 

Analysis Description: 

EPA6010 

6010 MET 

Associated Lab Samples: 60105706001, 60105706002,60105706003, 60105706004, 60105706005 

METHOD BLANK: 874278 Matrix: Water 

Associated Lab Samples: 60105706001, 60105706002, 60105706003, 60105706004, 60105706005 · 

Blank Reporting 
Parameter Units Result Limit Analyzed 

Iron 

Manganese 
ug/L 
ug/L 

NO 
NO 

50.0 09/14/11 13:14 

5.0 09/14/11 13:14 

LABORATORY CONTROL SAMPLE: 874279 

Spike LCS LCS % Rec 

Qualifiers 

Pace Analytical Services, Inc. 

9608 Loire\ Blvd. 

Lenexa, KS 66219 

(913)599-5665 

Parameter Units Cone. Result %Rec Limits Qualifiers 

Iron ug/L 10000 10100 101 

Manganese ug/L 1000 1000 100 

MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 874280 874281 

MS MSD 

60105687001 Spike Spike MS MSD 
Parameter Units 

Iron ug/L 

Manganese ug/L 

Date: 09/29/2011 01:50PM 

Result Cone. Cone. Result Result 

3540 10000 10000 13100 13300 

62.5 1000 1000 1040 1050 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, Inc .. 

80-120 

80-120 

MS MSD % Rec Max 

%Rec %Rec Limits RPD RPD Qual 
------·-

96 97 75-125 20 

98 99 75-125 1 20 
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Project: SOLUTIA GROUNDWATER 

Pace Project No.: 60105706 

QC Batch: MSV/40140 

QC Batch Method: EPA 5030B/8260 

Associated Lab Samples: 60105706006 

METHOD BLANK: 877402 

Associated Lab Samples: 60105706006 

QUALITY CONTROL DATA 

Analysis Method: EPA 5030B/8260 

Analysis Description: 8260 MSV Water 1 0 mL Purge 

Matrix: Water 

Blank Reporting 

Pace Analytical Services, Inc. 

9608 Loire! Blvd 

Lenexa, KS 66219 

(913)599-5665 

Parameter Units Result Limit Analyzed Qualifiers 

1,1 , 1-Trichloroethane ug/L NO 1.0 09/18/11 14:03 
1,2-Dichloroethane ug/L NO 1.0 09/18/11 14:03 
Acetone ug/L NO 10.0 09/18/11 14:03 
Benzene ug/L NO 1.0 09/18/11 14:03 
Carbon disulfide ug/L NO 5.0 09/18/11 14:03 
Chlorobenzene ug/L NO 1.0 09/18/1114:03 
Chloroform ug/L NO 1.0 09/18/11 14:03 
cis-1,2-Dichloroethene ug/L NO 1.0 09/18/11 14:03 

Ethyl benzene ug/L NO 1.0 09/18/11 14:03 
lodomethane ug/L NO 10.0 09/18i11 14:03 
Methylene chloride ug/L NO 1.0 09/18/11 14:03 
Tetrachloroethene ug/L NO 1.0 09/18/11 14:03 

Toluene ug/L NO 1.0 09/18/11 14:03 
trans-1,2-Dichloroethene ug/L NO 1.0 09/18/11 14:03 
Trichloroethene ug/L NO 1.0 09/18/11 14:03 

Vinyl chloride ug/L NO 1.0 09/18/11 14:03 
Xylene (Total) ug/L NO 3.0 09/18/11 14:03 
1,2-Dichloroethane-d4 (S) % 104 82-119 09/18/11 14:03 
4-Bromofluorobenzene (S) % 105 87-113 09/18/11 14:03 
Dibromofluoromethane (S) % 106 86-112 09/18/11 14:03 
Toluene-d8 (S) % 107 90-110 09/18/11 14:03 

LABORATORY CONTROL SAMPLE: 877403 

Spike LCS LCS %Rec 
Parameter Units Cone. Result %Rec Limits Qualifiers 

1,1, 1-Trichloroethane ug/L 20 19.9 99 82-119 

1 ,2-Dichloroethane ug/L 20 21.1 105 77-125 
Acetone ug/L 100 109 109 18-192 
Benzene ug/L 20 18.0 90 82-117 

Carbon disulfide ug/L 20 19.1 96 75-138 
Chlorobenzene ug/L 20 20.0 100 83-121 

Chloroform ug/L 20 18.9 95 82-116 

cis-1,2-Dichloroethene ug/L 20 18.7 94 80-119 

Ethyl benzene ug/L 20 19.6 98 79-121 

lodomethane ug/L 20 25.1 125 14-169 
Methylene chloride ug/L 20 19.7 99 75-118 
Tetrachloroethene ug/L 20 20.6 103 80-124. 

Toluene ug/L 20 20.8 104 80-120 

trans-1,2-Dichloroethene ug/L 20 19.9 99 79-120 

Trichloroethene ug/L 20 18.6 93 76-122 

Vinyl chloride ug/L 20 16.1 80 57-163 

Date: 09/29/2011 01:50PM REPORT OF LABORATORY ANALYSIS Page 19 of 31 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, Inc .. 
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QUALITY CONTROL DATA 

Project SOLUTIA GROUNDWATER 

Pace Project No.: 60105706 

LABORATORY CONTROL SAMPLE: 877403 

Spike LCS LCS 
Parameter Units Cone. Result %Rec 

Xylene (Total) ug/L 
1 ,2-Dichloroethane-d4 (S) % 
4-Bromofluorobenzene (S) % 
Dibromofluoromethane (S) % 
Toluene-dB (S) % 

Date: 09/29/2011 01:50PM 

60 63.7 106 
103 
103 
106 
96 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical SeNices, Inc .. 

% Rec 
Limits 

75-120 
82-119 
87-113 
86-112 
90-110 

Pace Analytical Services, Inc. 

9608 Loire! Blvd. 

Qualifiers 

Lenexa, KS 66219 

(913)599-5665 
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QUALITY CONTROL DATA 

Project SOLUTIA GROUNDWATER 

Pace Project No.: 60105706 

QC Batch: MSV/40186 Analysis Method: EPA 5030B/8260 

QC Batch Method: EPA 5030B/8260 Analysis Description: 8260 MSV Water 10 mL Purge 

Associated Lab Samples: 60105706001,60105706002,60105706003,60105706004,60105706005 

METHOD BLANK: 878040 Matrix: Water 

Associated Lab Samples: 60105706001, 60105706002,60105706003, 60105706004, 60105706005 

Blank Reporting 

Pace Analytical Services, Inc. 

9608 Loiret Blvd. 

Lenexa. KS 66219 

(913)599-5665 

Parameter Units Result Limit Analyzed Qualifiers 

1, 1 , 1-Trichloroethane 
1.2-Dichloroethane 
Acetone 
Benzene 
Carbon disulfide 
Chlorobenzene 
Chloroform 
cis-1 .2-Dichloroethene 
Ethyl benzene 
lodomethane 
Methylene chloride 
Tetrachloroethene 
Toluene 
trans-1 ,2-Dichloroethene 
Trichloroethene 
Vinyl chloride 
Xylene (Total) 
1 ,2-Dichloroethane-d4 (S) 
4-Bromofluorobenzene (S) 
Dibromofluoromethane (S) 
Toluene-dB (S) 

ug/L 
ug/L 
ug/L 

. ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
% 
% 
% 
% 

LABORATORY CONTROL SAMPLE: 878041 

Parameter Units 

1 , 1, 1-Trichloroethane ug/L 
1 ,2-Dichloroethane ug/L 
Acetone ug/L 
Benzene ug/L 
Carbon disulfide ug/L 
Chlorobenzene ug/L 
Chloroform ug/L 
cis-1 ,2-Dichloroethene ug/L 
Ethyl benzene ug/L 
lodomethane ug/L 
Methylene chloride ug/L 
Tetrachloroethene ug/L 
Toluene ug/L 
trans-1 ,2-Dichloroethene ug/L 
Trichloroethene ug/L 
Vinyl chloride ug/L 

Date: 09/29/2011 01:50PM 

NO 1.0 09/20/11 18:17 
NO 1.0 09/20/11 18:17 
NO 10.0 09/20/11 18:17 
NO 1.0 09/20/11 18:17 
NO 5.0 09/20/11 18:17 
NO 1.0 09/20/11 18:17 
1.2 1.0 09/20/11 18:17 B+ 
NO. 1.0 09/20/11 18:17 
NO 1.0 09/20/11 18:17 
NO 10.0 09/20/11 18:17 
NO 1.0 09/20/11 18:17 
NO 1.0 09/20/11 18:17 
NO 1.0 09/20/11 18:17 
NO 1.0 09/20/11 18:17 

NO 1.0 09/20/11 18:17 

NO 1.0 09/20/1118:17 
ND 3.0 09/20/11 18:17 
102 82-119 09/20/11 18:17 
100 87-113 09/20/11 18:17 
101 86-112 09/20/11 18:17 
99 90-110 09/20/11 18:17 

Spike LCS LCS %Rec 

Cone. Result %Rec Limits 

20 20.5 102 82-119 

20 19.1 96 77-125 

100 79.2 79 18-192 

20 18.2 91 82-117 

20 20.9 105 75-138 
20 18.0 90 83-121 

20 18.7 93 82-116 

20 18.7 93 80-119 

20 18.9 94 79-121 

20 19.6 98 14-169 

20 24.0 120 75-118 LO 

20 20.5 103 80-124 

20 17.8 89 80-120 

20 25.5 127 79-120 LO 

20 19.4 97 76-122 

20 18.8 94 57-163 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, Inc .. 

Qualifiers 
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QUALITY CONTROL DATA 

Project: SOLUTIA GROUNDWATER 

Pace Project No.: 60105706 

LABORATORY CONTROL SAMPLE: 878041 

Spike LCS LCS 
Parameter Units Cone. Result %Rec 

Xylene (Total) ug/L 

1 ,2-Dichloroethane-d4 (S) % 
4-Bromofluorobenzene (S) % 
Dibromofluoromethane (S) % 
Toluene-dB (S) % 

Date: 09/29/2011 01:50PM 

60 55.1 92 
100 
100 
100 
98 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, Inc .. 

. %Rec 
Limits 

75-120 
82-119 
87-113 
86-112 
90-110 

Pace Analytical Services, Inc. 

9608 Loire! Blvd. 

Qualifiers 

Lenexa, KS 66219 

(913)599-5665 

Page 22 of 31 



~eAnafytica( 
1 - www.pacelabs.com 

QUALITY CONTROL DATA 

Project: SOLUTIA GROUNDWATER 

Pace Project No.: 60105706 

QC Batch: WET/31040 Analysis Method: SM 2320B 

QC Batch Method: SM 2320B Analysis Description: 2320B Alkalinity 

Associated Lab Samples: 60105706001,60105706002,60105706003,60105706004,60105706005 

METHOD BLANK: 878020 Matrix: Water 

Associated Lab Samples: 60105706001, 60105706002,60105706003, 60105706004, 60105706005 

Parameter Units 
Blank 
Result 

Reporting 
Limit Analyzed Qualifiers 

Pace Analytical Services, Inc. 

9608 Lciiret Blvd. 

Lenexa, KS 66219 

(913)599-5665 

Alkalinity, Total as CaC03 mg/L NO 20.0 09/20/11 14:26 

LABORATORY CONTROL SAMPLE: 878021 

Parameter Units 
Spike 
Cone_ 

LCS 
Result 

LCS 
%Rec 

%Rec 
Limits Qualifiers 

-------------------------------------------
Alkalinity, Total as CaC03 mg/L 

SAMPLE DUPLICATE: 878022 

Parameter 

Alkalinity, Total as CaC03 mg/L 

SAMPLE DUPLICATE: 878023 

Parameter 

Alkalinity, Total as CaC03 mg/L 

Date: 09/29/2011 01:50 PM 

Units 

Units 

500 

60105706001 
Result 

1450 

60106022004 
Result 

486 

477 

Dup 
Result 

1460 

Dup 
Result 

483 

95 

RPD 

RPD 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, Inc .. 

90-110 

Max 
RPD 

Max 
RPD 

Qualifiers 

9 

Qualifiers 

9 
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QUALITY CONTROL DATA 

Project: SOLUTIA GROUNDWATER 

Pace Project No.: 60105706 

QC Batch: WET/30916 Analysis Method: SM 2540C 

QC Batch Method: SM 2540C Analysis Description: 2540C Total Dissolved Solids 

Associated Lab Samples: 60105706001,60105706002,60105706003,60105706004,60105706005 

METHOD BLANK: 873993 Matrix: Water 

Associated Lab Samples: 60105706001, 60105706002, 60105706003, 60105706004, 60105706005 

Parameter 

Total Dissolved Solids mg/L 

SAMPLE DUPLICATE: 873994 

Parameter 

Total Dissolved Solids mg/L 

SAMPLE DUPLICATE: 873995 

Parameter 

Total Dissolved Solids mg/L 

Date: 09/29/2011 01:50 PM 

Units 

Units 

Units 

Blank 
Result 

ND 

60105706002 
Result 

985 

60105926005 
Result 

475 

Reporting 
Limit Analyzed 

5.0 09/13/11 08:29 

Dup 
Result 

Dup 
Result 

995 

471 

RPD 

RPD 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, Inc .. 

Qualifiers 

Max 
RPD 

Max 
RPD 

17 

17 

Pace Analytical Services, Inc. 

9608 Loire! Blvd 

Lenexa, KS 66219 

(913)599-5665 

Qualifiers 

Qualifiers 
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QUALITY CONTROL DATA 

Project: SOLUTIA GROUNDWATER 

Pace Project No.: 60105706 

QC Batch: WET/30897 Analysis Method: SM 4500-H+B 

QC Batch Method: SM 4500-H+B Analysis Description: 4500H+B pH 

Associated Lab Samples: 60105706001,60105706002.60105706003,60105706004.60105706005 

SAMPLE DUPLICATE: 873241 

Parameter 

pH at 25 Degrees C 

Date: 09/29/2011 01:50PM· 

Units 
60105706001 

Result 
Dup 

Result RPD 

Std. Units 9.2 9.1 

REPORT OF LABORATORY ANALYSIS 

This report shall not be-reproduced, except in full, 

without the written consent of Pace Analytical Services, Inc .. 

0 

Max 
RPD 

5 H6 

Pace Analytical Services, Inc. 

9608 Loire! Blvd 

Lenexa, KS 66219 

(913)599-5665 

Qualifiers 
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QUALITY CONTROL DATA 

Project: SOLUTIA GROUNDWATER 

Pace Project No.: 60105706 

QC Batch: WETA/17643 Analysis Method: EPA 300.0 

QC Batch Method: EPA 300.0 Analysis Description: 300.0 IC Anions 

Associated Lab Samples: 60105706001.60105706002,60105706003,60105706004,60105706005 

METHOD BLANK: 879888 Matrix: Water 

Associated Lab Samples: 60105706001. 60105706002. 60105706003. 60105706005 

Parameter Units 

Chloride mg/L 
Sulfate mg/L 

METHOD BLANK: 881492 

Associated Lab Samples: 60105706001.60105706004 

Chloride 
Sulfate 

Parameter 

mg/L 
mg/L 

Units 

Blank Reporting 
Result Limit 

NO 1.0 
NO 1.0 

Matrix: Water 

Blank Reporting 
Result Limit 

NO 1.0 
NO 1.0 

Analyzed 

09/22/11 14:26 
09/22/11 14:26 

Analyzed 

09/23/11 14:02 
09/23/11 14:02 

Qualifiers 

Qualifiers 

Pace Analytical Services, Inc. 

9608 Loire! Blvd. 

Lenexa, KS 66219 

(913)599-5665 

--------------------------------------------------------------------------------------------
LABORATORY CONTROL SAMPLE: 879889 

Chloride 
Sulfate 

Parameter 

LABORATORY CONTROL SAMPLE: 

Chloride 
Sulfate 

Parameter 

mg/L 
mg/L 

Units 

881493 

mg/L 
mg/L 

Units 

MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 878547 

60105265003 

Spike 
Cone. 

Spike 
Cone. 

MS 
Spike 

5 
5 

5 
5 

LCS 
Result 

LCS 
Result 

5.0 
5.0 

4.9 
5.0 

878548 

MSD 
Spike MS 

LCS 
%Rec 

LCS 
%Rec 

100 
101 

99 
101 

MSD 

%Rec 
Limits 

90-110 
90-110 

%Rec 
Limits 

90-110 
90-110 

MS MSD 

Qualifiers 

Qualifiers 

% Rec Max 
Parameter Units Result Cone. Cone. Result Result %Rec %Rec Limits RPD RPD Qual 

Chloride 
Sulfate 

MATRIX SPIKE SAMPLE: 

Chloride 
Sulfate 

Pa~ameter 

Date: 09/29/2011 01:50PM 

mg/L 
mg/L 

878549 

39.3 
9.5 

25 
5 

25 65.9 67.7 
5 14.4 14.4 

Units 
60105358001 

Result 
Spike 
Cone. 

MS 
Result 

mg/L 
mg/L 

18.0 
14.0 

10 
10 

28.8 
24.3 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full. 

without the written consent of Pace Analytical Services. Inc .. 

106 
99 

MS 
%Rec 

114 

108 
103 

98 

---------
64-118 
61-119 

%Rec 
Limits 

64-118 
61-119 

3 
0 

12 
10 

Qualifiers 
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QUALITY CONTROL DATA 

Project: SOLUTIA GROUNDWATER 

Pace Project No,: 60105706 

QC Batch: WETA/17614 Analysis Method: EPA353.2 

QC Batch Method: EPA 353.2 Analysis Description: 353.2 Nitrate+ Nitrite. preserved 

Associated Lab Samples: 60105706001,60105706002,60105706003,60105706004,60105706005 

METHOD BLANK: 877263 Matrix: Water 

Associated Lab Samples: 60105706001, 60105706002,60105706003, 60105706004, 60105706005 .. 

Parameter 

Nitrogen. Nitrate 
Nitrogen, Nitrite 
Nitrogen. N02 plus N03 

Units 

mg/L 
mg/L 
mg/L 

LABORATORY CONTROL SAMPLE: 877264 

Blank 
Result 

ND 
ND 
ND 

Spike 

Reporting 
Limit Analyzed 

0.10 09/20/11 13:40 
0.10 09/20/11 13:40 
0.10 09/20/11 1340 

LCS LCS % Rec 

Qualifiers 

Pace Analytical Services, Inc. 

9608 Loire! Blvd 

Lenexa, KS 66219 

(913)599-5665 

Parameter Units Cone. Result %Rec Limits Qualifiers 

Nitrogen. Nitrate 
Nitrogen. Nitrite 
Nitrogen, N02 plus N03 

MATRIX SPIKE SAMPLE: 

Parameter 

Nitrogen, Nitrate 
Nitrogen, Nitrite 
Nitrogen, N02 plus N03 

MATRIX SPIKE SAMPLE: 

Parameter 

Nitrogen, Nitrate 
Nitrogen, Nitrite 
Nitrogen, N02 plus N03 

SAMPLE DUPLICATE: 877267 

Parameter 

Nitrogen, Nitrate 
Nitrogen, Nitrite 
Nitrogen, N02 plus N03 

Date: 09!29/2011 01 :50 PM 

mg/L 1.6 1.7 105 
mg/L .4 0.44 109 
mg/L 2 2.1 106 

877265 

60105611001 Spike MS 
Units Result Cone. Result 

mg/L 29.7 16 45.1 
mg/L ND 4 4.0 
mg/L 29.8 20 49.1 

877266 

60106022005 Spike MS 
Units Result Cone. Result 

mg/L ND 1.6 1.8 
mg/L ND .4 0.40 
mg/L ND 2 2.2 

60106022006 Dup 
Units Result Result RPD 

mgtl ND ND 
mg/L ND ND 
mg/L ND .042J 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, Inc .. 

90-110 
90-110 
90-110 

MS %Rec 
%Rec Limits Qualifiers 

97 90-110 
97 90-110 
97 90-110 

MS % Rec 
%Rec Limits Qualifiers 

114 90-110 MO 
98 90-110 

111 90-110 MO . 

Max 
RPD Qualifiers 

15 
31 
13 
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QUALITY CONTROL DATA 

Project: SOLUTIA GROUNDWATER 

Pace Project No.: 60105706 

QC Batch: WETA/17594 Analysis Method: SM 5310C 

QC Batch Method: SM 5310C Analysis Description: 5310C Total Organic Carbon 

Associated Lab Samples: 60105706001, 60105706002, 60105706003, 60105706004, 60105706005 

METHOD BLANK: 875584 Matrix: Water 

Associated Lab Samples: 60105706001. 60105706002, 60105706003, 60105706004, 60105706005 

Parameter Units 

Total Organic Carbon mg/L 

LABORATORY CONTROL SAMPLE: 875585 

Blank 
Result 

ND 

Reporting 
Limit Analyzed 

1.0 09/15/1119:12 

Qualifiers 

:. 
Pace Analytieai Services, Inc. 

9608 Loiret Blvd. 

Lenexa, KS 66219. 

(913)599-5665 

Parameter Units 
Spike 
Cone. 

LCS 
Result 

LCS 
%Rec 

%Rec 
Limits Qualifiers 

Total Organic Carbon 

MATRIX SPIKE SAMPLE: 

Parameter 

Total Organic Carbon 

SAMPLE DUPLICATE: 875586 

Parameter 

Total Organic Carbon 

Date: 09/29/2011 01:50PM 

mg/L 5 5.0 101 

875587 

mg/L 

mg/L 

Units 

Units 

5052539005 
Result 

5052207013 
Result 

6.6 

1.1 

Spike 
Cone. 

Dup 
Result 

5 

6.8 

MS 
Result 

RPD 

6.1 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, Inc .. 

2 

80-120 

MS 
%Rec 

100 

Max 
RPD 

25 

%Rec 
Limits 

80-120 

Qualifiers 

Qualifiers 
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Pace Analytical Services, Inc. 

9608 Loire! Blvd 

Lenexa. KS 66219 

(913)599-5665 

QUALIFIERS 

Project: SOLUTIA GROUNDWATER 

Pace Project No.: 60105706 

DEFINITIONS 

OF- Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of 
the sample aliquot, or moisture content. 
NO - Not Detected at or above adjusted reporting limit. 

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit. 

MDL - Adjusted Method Detection Limit. 

S - Surrogate 

1 ,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene. 

Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values. 

LCS(D)- Laboratory Control Sample (Duplicate) 

MS(D) - Matrix Spike (Duplicate) 

DUP - Sample Duplicate 

RPD - Relative Percent Difference 

NC - Not Calculable. 

SG - Silica Gel -Clean-Up 

U - Indicates the compound was analyzed for. but not detected. 
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270. The result reported for 
each analyte is a combined concentration. 
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes. 

LABORATORIES 

PASI-K 

PASI-M 

Pace Analytical Services - Kansas City 

Pace Analytical Services - Minneapolis 

BATCH QUALIFIERS 

Batch: MSV/40140 

[M5] A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume. 

Batch: MSV/40186 

[M5] A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume. 

ANALYTE QUALIFIERS 

1e The sample was analyzed by RSK 175 within the recommended holding time but had QC failures. The reported results 
were analyzed outside the recommended holding time and confirmed the original analysis. 

B+ Analyte was detected in the associated method blank as well as in the sample. 

E Analyte concentration exceeded the calibration range, The reported result is estimated. 

H6 Analysis initiated more than 15 minutes after sample collection. 

LO Analyte recovery in the laboratory control sample (LCS) was outside QC limits. 
L 1 Analyte recovery in the laboratory control sample (LCS) was above QC limits. Results for this analyte in associated 

samples may be biased high. 
L3 Analyte recovery in the laboratory control sample (LCS) exceeded QC limits. Analyte presence below reporting limits in 

associated samples. Results unaffected by high bias. 
MO Matrix spike recovery and/or matrix spike duplicate recovery was outside laboratory control limits. 
Z3 Methylene chloride is a common laboratory contaminant. Results for this analyte should be considered estimated unless 

the amount found in the sample is 3 to 5 times higher than that found in the method blank. 

Date: 09/29/2011 01 :50 PM REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full. 

without the written consent of Pace Analytical Services, Inc .. 
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Pace Analytical Services, Inc. 

9608 Loire! Blvd 

Lenexa. KS 66219 

(913)599-5665 

QUALITY CONTROL DATA CROSS REFERENCE TABLE 

Project: SOLUTIA GROUNDWATER 

Pace Project No.: 60105706 

LabiD Sample ID 

60105706001 LPZ-5-090611 

60105706002 OBW-1-090611 

60105706003 REC-4-090612 

60105706004 MW-24A-090611 
60105706005 MW-24B-090611 

60105706001 LPZ-5-090611 
60105706002 OBW-1-090611 
60105706003 REC-4-090612 
60105706004 MW-24A-090611 
60105706005 MW-24B-090611 

60105706001 LPZ-5-090611 
60105706002 OBW-1-090611 
60105706003 REC-4-090612 
60105706004 MW-24A-090611 

60105706005 MW-24B-090611 

60105706006 TRIP BLANK 

60105706001 LPZ-5-090611 
60105706002 OBW-1-090611 

60105706003 REC-4-090612 

60105706004 MW-24A-090611 
60105706005 MW-24B-090611 

60105706001 LPZ-5-090611 
60105706002 OBW-1-090611 
60105706003 REC-4-090612 
60105706004 MW-24A-090611 

60105706005 MW-24B-090611 

60105706001 LPZ-5-090611 

60105706002 OBW-1-090611 
60105706003 REC-4-090612 
60105706004 MW-24A-090611 
60105706005 MW-24B-090611 

60105706001 LPZ-5-090611 
60105706002 OBW-1-090611 
60105706003 REC-4-090612 
60105706004 MW-24A-090611 
60105706005 MW-24B-090611 

60105706001 LPZ-5-090611 
60105706002 OBW-1-090611 

60105706003 REC-4-090612 
60105706004 MW-24A-090611 
60105706005 MW-24B-090611 

60105706001 LPZ-5-090611 
60105706002 OBW-1-090611 
60105706003 REC-4-090612 

Date: 09/29/2011 01:50PM 

QC Batch Method QC Batch 

RSK 175 AIR/13131 

RSK 175 AIR/13131 

RSK 175 AIR/13131 

RSK 175 AIR/13131 
RSK 175 AIR/13131 

EPA 3010 MPRP/15279 
EPA 3010 MPRP/15279 

EPA3010 MPRP/15279 

EPA 3010 MPRP/15279 
EPA 3010 MPRP/15279 

EPA 50308/8260 MSV/40186 
EPA 50308/8260 MSV/40186 
EPA 50308/8260 MSV/40186 

EPA 50308/8260 MSV/40186 

EPA 50308/8260 MSV/40186 

EPA 50308/8260 MSV/40140 

SM 23208 WET/31040 
SM 23208 WET/31040 

SM 23208 WET/31040 

SM 23208 WET/31040 

SM 23208 WET/31040 

SM 2540C WET/30916 

SM 2540C WET/30916 

SM 2540C WET/30916 

SM 2540C WET/30916 

SM 2540C WET/30916 

SM 4500-H+8 WET/30897 

SM 4500-H+8 WET/30897 
SM 4500-H+8 WET/30897 

SM 4500-H+B WET/30897 

SM 4500-H+8 WET/30897 

EPA300.0 WETA/17643 
EPA300.0 WETA/17643 

EPA300.0 WETA/17643 

EPA300.0 WETA/17643 
EPA300.0 WETA/17643 

EPA353.2 WETA/17614 

EPA353.2 WETA/17614 

EPA353.2 WETA/17614 

EPA353.2 WETA/17614 
EPA353.2 WETA/17614 

SM 5310C WETA/17594 

SM 5310C WETA/17594 

SM 5310C WETA/17594 

REPORT OF LABORATORY ANALYSIS 
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without the written consent of Pace Analytical Services, Inc .. 

Analytical Method 

EPA6010 
EPA6010 

EPA60JO 
EPA6010 
EPA6010 

Analytical 
Batch 

ICP/13273 
ICP/13273 

ICP/13273 
ICP/13273 
ICP/13273 
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QUALITY CONTROL DATA CROSS REFERENCE TABLE 

Project: SOLUTIA GROUNDWATER 

Pace Project No.: 60105706 

LabiD. · SampleiD 

60105706004 MW-24A-090611 
60105706005 MW-24B-090611 

60105706001 LPZ-5-090611 
60105706002 OBW-1-090611 
60105706003 REC-4-090612 
60105706004 MW-24A-090611 
60105706005 MW-24B-090611 

Date: 09/29/2011 01:50PM 

QC Batch Method QC Batch 

SM 5310C WETA/17594 
SM 5310C WETA/17594 

SM 4500-C02 D WETA/17645 
SM 4500-C02 D WETA/17645 
SM 4500-C02 D WETA/17645 

SM 4500-C02 D WETA/17645 
SM 4500-C02 D WETA/17645 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full; 

without the written consent of Pace Analytical Services, Inc .. 

Analytical 

Analytical Method •Batch 
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~~~- CHAIN-OF-CUSTODY I Analytical Request Document 
The Chain-of-Custody Is a LEGAL DOCUMENT. All relevant fields must be completed accwat~:y. 
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I 

Section A Section B Section C 
Required Client lnfonnation· Required Project lnfonnati0n .Jn'loice Information· 

!Company: Environm!!!ntal Operations, Inc. !Report To: Larry Rosen !Attention: 

r-;:;~ of I I 
IA<iar&Ss: 1530 South Second Street, Ste 200 Jeopy To: ICompanf Name: 

IREGUL.ATORY A'" .. N"" 

St. Louis, MO 63104 !Address· r NPDES [;; GROUND WATER r- DRINKING WATER 
lEmaR To: larrvr@environmeotaloDJ>.com IPuicliase-briier No.: !Pace c\uole 

Reference. r- UST r RCRA r· OTHER 

Phone: 314-480-4694 Fax: 314-436-2900 Project Name: Solutia Groundwater :~~::~~!ect Jamie Slade Site LOcation I MO ~-~-~--
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'

Section 
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Sample Condition Upon Receipt 

Courier: 0Fed Ex 0UPS 0USPS 0Ciient Ocommercial QPace [bther 1/'..J'J:t. 
Tracking #: Pace Shipping Label Used? 0 Yes lJ No . 

Custody Seal on Cooler/Box Present: JZlYes 0 No Seals intact: )1 Yes 0 No 

Proj. Due Date: 
P~oj. Name: 

Optional 

~ lzf p ?_f/( Bubble Bags oam [}Jane ther Packing Material: ~e Wrap 

Thermometer Used: -19 I T-194 Type of Ice:~ Blue None 0 Samples on ice, !A)oling process has begun 

CoolerTemperature: 'rl, I /s. Y 
Temperature should be above freezing to 6•C Comments: 

I Date and I nit~ of ~:.o~~rrning 
contents: V I 

Chain of Custody present: Aves 0No ON/A 1. 

Chain of Custody filled out: ¢'ves ONo ON/A 2 . 

Chain of Custody relinquished: . IJYes 0No ON/A 3. 

Sampler name & signature on COC: ¢es ONo ON/A 4. 

Samples arrived within holding time: ·~Yes 0No ON/A 5. 

Short Hold Time analyses (<72hr): ¢'ves ONo ON/A 6. ;vo 2 

Rush Turn Around Time requested: DYes tiNo ON/A 7. 

Sufficient volume: ,e1'ves ONo ON/A 8. 

Correct containers used: pves 0No ON/A 9. 

-Pace containers used: Jl]ves 0No ON/A . 
Containers intact: . y;fYes ONo ON/A 10. 

Unpreserved 5035A soils frozen w/in 48hrs? DYes 0No )liN/A 11. 

Filtered volume received for dissolved tests DYes 0No '¢'NtA 12. 

Sample labels-match COC: /!ves ONo ON/A 13. 

-Includes date/time/ID/analyses Matrix: wr 
All containers needing preservation have been checked. 

;Yes 0No ON/A 14. 

All containers needing preservation are found to be il'l 
yrYes 0No ON/A 

compliance with EPA recommendation. 

Exceptions$ coliform. TOC, O&G, WI-ORO (water), 
Jlives ONo 

Initial when ~~ot #of added 
Phenolics completed preservative 

Trip Blank present: fves 0No ON/A 15. 

Pace Trip Blank lot# (if purchased): 0'! I(/ 1- J 
Headspace in VOA vials ( >6mm): DYes pNo ON/A 16. 

'· 

Project sampled in USDA Regulated Area: DYes ONo · jlfNIA 17. l,.ist State: 
(I---

Client Notification/ Resolution: Copy COC to Client? Y I N Field Data Required? Y I N 

Person Contacted: ___ =--,--=-=------ Date/Time: 

Comments/ Resolution:~'B!!.L/1L-J'--IJ---------------------------------­
-----Per Larry Rosen two sample 10 corrections, OPWto OBW and REC-1 to REC-4. 9/27111 JLS. 

(fSI~ ----------'--------9/9/11 
Project Manager Review:------------ Date:------

Note: Whenever there is a discrepancy affecting North Carolina compliance samples, a copy of this form will be sent to the North Carolina DEHNR 
Certification Office ( i.e out of hold, incorrect preservative, out of temp, incorrect containers) 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION VII 

901 N. 5TH STREET 
KANSAS CITY, KANSAS 661 OJ 

IN THE MATTER OF: 

J. F. Queeny Facility 
St. Louis, Missouri 
EPA ID#: MOD004954lll 

SWH Investments II ("Buyer"), and 
Environmental Operations, Inc. 
("Guarantor ofinterim Measures") 

RESPONDENTS 

) 
) 
) 
) 
) 
) 
) 
) 
) 
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) 
) 

Proceeding under Section 7003 ) 
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as amended, 42 U.S.C. § 6973 ) 
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ADMINISTRATIVE ORDER ON CONSENT 

I. INTRODUCTION 

1. The Administrator of the United States Environmental Protection Agency ("EPA") is 
issuing this Administrative Order on Consent ("Consent Order") to SWH Investments II (''SWH" 
or "Buyer") and Environmental Operations, Inc. ("EOI"), hereinafter referred to as the. 
"Respondents," under Section 7003 of the Solid Waste Disposal Act, commonly referred to as 
the Resource Conservation and Recovery Act of 1976 (RCRA), as amended by the Hazardous 
and Solid Waste Amendments of 1984,42 U.S.C. § 6973. The Administrator has delegated the 
authority to issue Orders under Section 7003 ofRCRA to the Director, Air and Waste 
Management Division, U.S. EPA Region 7. 

2. This Consent Order is entered into voluntarily by EPA and SWH and EOI. This Consent 
Order addresses the fom1er Monsanto/Solutia J.F. Queeny facility in St. Louis, Missouri 
("Facility"), and provides for the performance of Interim Measures and a Final Remedy, when 
selected by EPA, as described in Section VIII (Work to be Performed), including any Additional 
Work that may be required by Section IX (Additional Work) of this Consent Order. 

3. In entering into this Consent Order, the mutual objectives of EPA and Respondents are to 
identify, investigate, remedy, and/or prevent the potential endangerment to human health and/or 
the environment from activities involving releases of"solid waste" and "hazardous waste," 
and/or hazardous constituents of such wastes. Respondents shall finance and perform the work 
required to meet these objectives, in accordance with the plans, standards, specifications and 
schedules set forth in this Consent Order, or developed pursuant to this Consent Order. 

4. EPA has notified the State of Missouri, Department ofNatural Resources (MDNR) of 
this action pursuant to Section 7003(a) ofRCRA. 

II. JURISDICTION 

5. This Consent Order is issued pursuant to the authority vested in the Administrator of the 
United States Environmental Protection Agency ("EPA")," under Section 7003 of the Solid 
Waste Disposal Act, commonly referred to as the Resource Conservation and Recovery Act of 
1976 (RCRA), as amended by the Hazardous and Solid Waste Amendments of 1984, 42 U .S.C. § 
6973. The Administrator has delegated the authority to issue Orders under Section 7003 of 
RCRA to the Director, Air and Waste Management Division, U.S. EPA Region 7. 

6. Respondents agree to undertake and complete all actions required by the terms and 
conditions of this Consent Order. In any action taken by EPA or the United States to enforce the 
tenns of this AOC, Respondents consent to and agree not to contest the authority or jurisdiction 
of the EPA to issue or enforce this Consent Order, and agree not to contest the validity of this 
Consent Order. 
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• 7. EPA and Respondents acknowledge that this Consent Order has been negotiated by the 
parties in good faith and that this Consent Order is fair, reasonable, and in the public interest. 

III. PARTIES BOUND 

8. This Consent Order applies to and binds EPA, and the Respondents, their agents, 
successors, assigns, trustees, receivers, and all persons acting on behalf of the Respondents, 
including but not limited to contractors and consultants. The Respondents shall be responsible 
for and liable for any violations of this Consent Order, regardless of the use of employees, 
agents, contractors, or consultants to perfonn work required by this Consent Order. 

9. No change in ownership or corporate or partnership status relating to the Facility shall 
alter Respondents' obligations under this Consent Order. Any conveyance of title, easement, or 
other interest in the Facility, or a portion of the Facility, shall not affect the Respondents' 
obligations under this Consent Order. Respondents shall provide a copy of this Consent Order to 
any subsequent owners or successors before a controlling interest in ownership rights, stock, 
assets or the Site is transferred. Respondents shall be responsible for and liable for completing all 
of the activities required pursuant to this Consent Order, regardless of whether there has been a 
transfer of ownership or control of the Site or whether said activities are to be performed by 
employees, agents, contractors, subcontractors, laboratories, or consultants of Respondents. 
Respondents shall provide a copy of this Consent Order within seven (7) days of the Effective 
Date of this Consent Order, or the date that such services are retained, to all contractors, 
subcontractors, laboratories, and consultants that are retained to conduct or monitor any portion 
of the Work perfonned pursuant to this Consent Order. Respondents shall condition all contracts 
or agreements with contractors, subcontractors, laboratories and/or consultants in connection 
with this Consent Order, on compliance with the terms of this Consent Order. Respondents shall 
ensure that its contractors, subcontractors, laboratories, and consultants comply with this Consent 
Order. 

10. Not later than sixty ( 60) days prior to any voluntary transfer by Respondents of any 
interest in the Site or the operation of the facility, Respondents shall notify EPA of the proposed 
transfer. In the case of a voluntary transfer through a bankruptcy, Respondents shall notify EPA 
within 24 hours of the decision to transfer property. Respondents shall notify EPA of any 
involuntary transfers immediately upon Respondents' initial receipt of notice of any involuntary 
transfer. Not later than three (3) days after any transfer, Respondents shall submit copies of the 
transfer documents to EPA. 

11. Respondents shall give written notice of this Consent Order and the land use restrictions 
required under this Consent Order to any successor-in-interest prior to transfeiTing ownership or 
operation of the Facility, or any portion thereof, and shall notify EPA in writing at least thirty 
(30) days prior to such transfer. This written notice shall describe how the Respondents have 
assured that, despite such a transfer, all remedial actions and/or institutional controls required for 
the Facility by this Consent Order will be implemented and maintained for the Facility. 
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IV. DEFINITIONS 

12. Unless othe1wise expressly provided herein, terms used in this Consent Order, which are 
defined in RCRA or in regulations promulgated under RCRA, shall have the meaning assigned 
to them in RCRA or in such regulations. Whenever terms listed below are used in this Consent 
Order or in any documents attached hereto and incorporated hereunder, the following definitions 
apply: 

a. "Corrective Measures Study" or "CMS" shall mean the investigation and 
evaluation of potential remedies which will protect human health and/or the 
environment from the release or potential release of hazardous wastes and/or 
hazardous constituents into the environment from the Facility. 

b. "Day" shall mean a calendar day unless expressly stated to be a business day. 
Business day shall mean a day other than Saturday, Sunday, or federal holiday. In 
computing any period of time under this Consent Order, where the last day would 
fall on a Saturday, Sunday or federal holiday, the period shall run until the close 
of business of the next business day. 

c. "EPA" shall mean the United States Environmental Protection Agency and any 
successor department or agencies of the United States. 

d. "Facility" shall mean the property owned and operated by SWH Investments n 
and Environmental Operations Inc., formerly known as the Monsanto J.P. Queeny 
Facility, in St. Louis Missouri. A map depicting the location of the Facility, and 
the legal description of the Facility are set forth in Attachment 1. 

e. "Final Corrective Action Remedy" shall mean the final remedy for the Facility 
selected by EPA after public notice and comment. 

f. "Interim Measures" or "IM" shall mean those corrective actions described in 
Attachment 2 to address releases of hazardous wastes and/or constituents at 
and/or from the Facility which can be initiated in advance of implementation of 
the final corrective action remedy selected by EPA for the Facility. 

g. "MDNR" shall mean the Missouri Depa1iment of Natural Resources. 
h. "Consent Order" shall mean this Administrative Order on Consent and all 

attachments hereto. In the event of a conflict between this Consent Order and any 
provision of any other agreement, or writing, the terms and conditions of this 
Consent Order shall control. 

1. "Paragraph" shall mean a portion of this Consent Order identified by an arabic 
numeral. 

J. "Parties" shall mean the EPA and the Respondents. 
k. "RCRA" shall mean the Resource Conservation and Recovery Act, as amended, 

42 U.S.C. § 6901, et seq. 
l. "RCRA Facility Investigation" or "RFI" shall mean the investigation and 

characterization of the source(s) of contamination and the nature, extent, 
direction, rate, movement and concentration of the source(s) of contamination and 
releases of hazardous waste, including hazardous constituents, that have been or 
are likely to be released into the environment from the Facility. 

m. "Respondents" shall mean, jointly and/or severally, SWH Investments II 
("Buyer"), and Environmental Operations, Inc., incorporated on March 1984, and 
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their individual agents, successors, receivers, trustees and assigns. 
n. "Section'' shall mean a portion ofthis Consent Order identified by a roman 

numeral. 
o. "Solid Waste Management Unit" or "SWMU" shall mean any discernible unit at 

· which solid wastes have been placed at any time, irrespective of whether the unit 
was intended for the management of solid or hazardous waste. Such units include 
any area at a facility at which solid wastes have been routinely and systematically 
released. The definition includes regulated units (i.e., landfills, surface 
impoundments, waste piles and land treatment units). 

V. FINDINGS OF FACT 

13. The Facility encompasses approximately 38 acres of land in an area zoned for 
commercial and industrial use. The Facility is bordered by commercial/industrial property to the 
north, south and west, and a rail yard and the Mississippi River border the site to the east. A 
legal description and map of the Facility is set fmth in Attachment 1. 

14. The Facility began operation in 1901, and has manufactured more than 200 products, 
using more than 800 raw materials. The Facility ceased production operations in 2006. Products 
previously manufactured at the Facility include, but are not limited to: 

-process chemicals such as maleic anhydride, 
-fumaric acid, 
-toluene sulfonic acid, 
-paranitrophenetole; 
-plasticizers such as phthalate esters and toluene sulfonamides; 
-synthetic functional fluids such as Pydrauls™, Skydrols™, and coolanols; 
-food and fine chemicals such as salicylic acid, aspirin, methyl salicylate, benzoic acid, 
and ethavan; and 
-pesticide and heribicide chemicals (such as Lasso™) 

15. The Facility is currently subject to a RCRA permit issued to Monsanto on November 8, 
1989 (Permit No. MOD004954111), jointly by EPA and the Missouri Department of Natural 
Resources (MDNR), pursuant Section 3004(u) and (v) ofRCRA, 42 U.S.C. 6944(u) and (v), and 
Missouri Hazardous Waste Management Law and implementing regulations. The term of the 
1989 RCRA permit expired November 8, 1999, but has been administratively continued, 
pursuant to 40 C.F .R. 270.51. 

16. The MDNR portion of the 1989 RCRA permit applies to the RCRA obligations required 
for the treatment, storage/and or disposal of hazardous wastes. The Facility was permitted for 
container storage, tank storage and incineration. The activities authorized by the state portion of 
the RCRA permit were the operation and maintenance of hazardous waste treatment (incinerator) 
and storage (tank and container) units. The permitted Hazardous Waste Management Units 
(HWMUs) were certified by MDNR as closed and have no further regulatory obligations for 
post-closure care. 
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17. The EPA portion of the 1989 RCRA permit sets forth what are known as "corrective 
action" obligations that are required to address both on- and off-site releases ofRCRA regulated 
hazardous and solid wastes. The corrective action portion of the permit requires a RCRA facility 
inv~stigation ("RFI") and a study of cleanup alternatives or "corrective actions" called a 
Corrective Measures Study ("CMS"). 

18. Effective September 1, 1997, Monsanto transferred its chemical businesses to Solutia, 
Inc. (Solutia). Under the agreement between the two parties, the Facility was transferred to, and 
has since been owned and operated by Solutia. Pursuant to this agreement, Solutia agreed to 
assume, and indemnify Monsanto for, certain liabilities related to its chemical businesses, 
including the Facility. 

19. Monsanto, and/or its successor, Solutia, previously conducted investigations of the 
Facility as required by the 1989 Permit, and that are summarized in a RCRA Facility 
Investigation Report dated July 2002. 

20. On June 30, 2006, Solutia submitted an "Updated 2005 Risk Assessment and Conceptual 
Risk Management Plan" ("Risk Assessment", or "RA") to EPA which presents the conceptual 
risk management plan and media cleanup objectives for the four Solid Waste Management Units 
(SWMUs) at the site which pose either a current or future unacceptable risk to human health and 
the environment. The Updated Risk Assessment and Conceptual Risk Management Plan was 
approved by EPA on February 28,2007. 

21. The RFI and RA process evaluated all known SWMUs at the Facility and EPA has 
determined that four SWMU's are carried forward in the evaluation process for Interim 
Measures. As summarized below, releases of solid wastes, hazardous wastes and/or hazardous 
constituents from four SWMUs at the Facility were determined by the updated Risk Assessment 
to pose potential risks to human health (under an industrial use scenario) and/or environmental· 
receptors. Under such an industrial use scenario and risk assessment, the following four 
SWMUs have been determined to require further corrective action: 

a. Fom1er FF Building: The Former FF Building includes a footprint of the former 
building and the surrounding area including the location of a former underground storage 
tank (UST). The Former FF Building was a production area used for the manufacture of 
trichlorocarbanilide (TCC), a bacteriostat used in soap. Production ofTCC began at the 
Facility in 1951 and in early 1991 the operations ceased and the production area was 
dismantled. The UST formerly stored tetrachloroethene (PCE) which was used in the 
production of TCC. In 1987 a release of PCE occurred from the UST which has since 
been removed. Monsanto installed and operated four recovery wells to mitigate the 
release. PCE and its degradation products trichloroethene (TCE), cis-1,2-dichloroethene, 
trans-1,2-dichloroethene, and vinyl chloride have all been detected in groundwater in this 
area in excess ofEPA's Maximum Contaminant Levels (MCLs). Free product, both 
Dense Non-Aqueous Phase Liquids (DNAPL) and Light Non-Aqueous Phase Liquids 
(LNAPL) have been found in monitoring wells in the area. The LNAPL is comprised 
primarily of toluene. Chlorobenzene has also been detected in groundwater in the Former 
FF Building area at concentrations greater than MCLs. 
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b. VV Building: The VV Building is an existing structure that was formerly used for the 
unloading, bulk storage and repackaging of products including Pydrauls ™, Skydrols TM 

which contained polychlorinated biphenyls (PCBs). In 1993 approximately 40 cubic 
yards ofPCB-contaminated soil was removed and disposed by the Facility at a Toxic 
Substances Control Act (TSCA) approved landfill. Jn 2004 approximately 150 cubic 
yards ofPCB-contaminated soils were removed by the Facility and disposed at a TSCA 
approved landfill. Subsequent sampling found that PCBs greater than I 00 parts per 
million (ppm) remain in subsurface soils in the VV Building area. 

c. Former Acetanilides Production Area: The Fonner Acetanilides Production Area 
pmduced Acetanilides, or alachlor, which was sold under the product name of Lasso™. 
Production in the area began in 1966 and ceased in 1991. Alachlor and chlorobenzene 
were released to subsurface soils and groundwater beneath the Foriner Acetanilides 
Production Area. Concentrations ofthese constituents exceed the EPA's MCL standards 
for groundwater. 

d. Former Bulk Chemical Storage Area: The Fonner Bulk Chemical Storage Area is a 
1.94 acre parcel of land to the southeast which is not contiguous with the rest of the 
Facility. It was purchased in 1968 from Clark Oil Company and included two 500,000 
gallon above ground storage tanks (ASTs) and two 300,000 gallon ASTs that were used 
by Clark for fuel storage. Monsanto used these ASTs until 1987 to store petroleum 
products, alkyl benzenes, blends of alkyl benzenes, Santitizer 154, plasticizer (p-tert­
buty1phenyl diphenyl phosphate), monochlorobenzene, o-nitrochlorobenzene, sodium 
hydroxide, and potassium hydroxide. Based on previous investigations, LNAPL 
comprised primarily of chlorobenzene, benzene, and ethyl benzene has been detected in 
groundwater in the Former Bulk Chemical Storage Area. Constituents detected in 
groundwater in excess of EPA's MCLs include: chlorobenzene, benzene, ethyl benzene, 
cis-1,2-dichloroethenc and vinyl chloride. These constituents have also been detected in 
soils in the area at levels above risk based exposure levels. 

22. On May 4, 2007, Solutia submitted a Corrective Measures Study (CMS) Report to EPA 
andMDNR. 

23. In a letter dated April 9, 2008, Solutia informed EPA of the sale of the Facility to 
Respondent SWH. Respondent SWH's plans for the Facility included clearing remaining 
structures for purposes of light commercial and/or industrial development. 

24. On May 29,2008, Respondents SWH and EOI provided EPA with a Letter oflntent to 
purchase the Facility and negotiate this Consent Order in good faith to complete the remedial 
obligations at the Facility, to provide financial assurance to ensure the completion of the work to 
be performed and to effect the necessary institution controls needed to restrict the use of the 
property in the future to prevent unacceptable to exposures to human health and the environment. 

25. In a letter dated June 6, 2008, EPA and the Missouri Department of Natural Resources 
(MDNR) Hazardous Waste Program (HWP) provided comment on the Corrective Measures 
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Study (CMS) Report prepared by Solutia. The comments from EPA concluded that four 
SWMUs required corrective measures, and the corrective measures are addressed in the Interim 
Measures Work Plan (IMWP) prepared by the Respondents as described in Section VIII 
(Paragraph 36) of this Consent Order. The CMS Report has not yet been approved by EPA 
and/or MDNR. 

26. After assuming ownership and/or operation of the Facility, Respondents have proceeded 
with demolition of remaining structures on the property. In September 2008, Respondents 
submitted the IMWP that detailed remediation tasks required to allow the Facility to be 
redeveloped for light industrial and commercial use. This plan was updated in December 2008 
and approved by EPA on February 17, 2009 (See, Attachment 2) and, in addition to other 
remedial work, contained conditional PCB cleanup standards of I 00 ppm conditionally 
approved, subject to completion of a pubic notice and comment period. EPA's public notice for 
the proposed PCB cleanup standards commenced on May 11, 2009 and concluded on June 9, 
2009, without comment received from the public, and the proposed standards are now approved 
as an element ofthe IMWP. 

27. The constituents of concem released at, or from, the Facility include substances that pose 
known and/or potential adverse human and environmental health effects, and include but are not 
limited to; tetrachloroethene (PCE), trichloroethene (TCE), cis-1,2-dichloroethene, trans-1 ,2-
dichloroethene, vinyl chloride, chlorobenzene, and alachlor. The potential health and/or 
environmental threat of the solid and/or hazardous wastes and/or hazardous constituents that may 
have peen released from the Facility (including constituents detected above Preliminary 
Remediation Goals and/or MCLs), is documented in EPA's administrative record for this 
Consent Order and may also be found in EPA's Integrated Risk Infom1ation System (IRIS) and 
the Agency for Toxic Substances and Disease Registry (ASTOR) found at the following internet 
sites: www.epa.gov/iris/index.html and www.atsdr.cdc.gov/toxfaq.html 

28. The main exposure pathways of concern for the solid wastes and/or hazardous wastes 
and/or constituents managed and/or released at the Facility are soil and groundwater. 
Specifically, persons or organisms exposed to soils and dust and/or using contaminated 
groundwater (by ingestion or dermal contact) may be adversely impacted by the release of solid 
wastes, hazardous wastes and/or constituents released at, or from, the Facility. 

VI. CONCLUSIONS OF LAW AND DETERMINATIONS 

29. Based on the Findings of Fact set forth above, and EPA's administrative record 
supporting this Consent Order, EPA has determined that: 

a. Respondent SHW is currently the owner of the Facility. Respondent EOI is a 
guarantor and operator of the Facility for the completion of interim measures work at the 
Facility. Respondents SWH and EOI are each a "person" as defined in Section 1004(15) 
ofRCRA, 42 U.S.C. § 6903(15). 

b. The materials released into the environment at the Facility include discarded 
materials, and thus are "solid wastes" as defined in Section l 004(27) of RCRA, 42 
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U.S.C. § 6903(27). Certain wastes and constituents managed and released at the Facility 
are also hazardous wastes and/or hazardous constituents pursuant to Section I 004(5) and 
300 1 of RCRA and 40 C.F. R. Part 261. 

c. There is, or has been, a release of solid waste, hazardous wastes and/or hazardous 
constituents into the environment at, or from, the Facility. 

e. Respondents have contributed and/or are contributing to the handling, storage, 
treatment, transportation, and/or disposal of solid or hazardous wastes as a_necessary part 
of their ownership and/or operation of the Facility, and/or their efforts to redevelop 
and/or remediate the Facility 

f. The past and/or present "handling," "storage," "treatment," "transportation," and/or 
"disposal" of solid wastes or hazardous wastes containing hazardous constituents at the 
Facility may present an imminent and substantial endangerment to human health and/or 
the environment within the meaning ofSection 7003(a) ofRCRA, 42 U.S.C. § 6973(a). 

g. The actions required by this Consent Order are necessary to protect "human health" 
and/or "the environment," due to the presence of contaminated soils and groundwater at 
levels which may pose risks to human and environmental receptors. 

VII. PROJECT MANAGERS 

30. EPA's Project Manager is: 

Ms. Stephanie Doolan 
RCRA Corrective Action Program Branch 
Region 7, USEPA 
901 N. 5th St. 
Kansas City, Kansas 661 01 

As of the effective date of this Consent Order, EOJ/SWH's Project Manager is: 

Eric Page 
Environmental Operations, Inc. 
1530 South Second Street 
Suite 200 
St. Louis, Missouri 63104 

31. Each parties' Project Manager will be responsible for overseeing the implementation of 
this Project. The parties shall provide written notice at least five (5) days prior to a change of 
their respective designated Project Managers. 

32. EPA will approve/disapprove ofSWH's replacement Project Manager based upon the 
person's qualifications and ability to effectively perform this role. The qualifications of the 
persons undertaking the Work for SWH shall be subject to EPA's review, for verification that 
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such persons meet minimum technical background and experience requirements of the EPA. All 
persons under the direction and supervision of Respondents' Project Manager must possess all 
necessary professional licenses required by federal and state law. 

VIII. WORK TO BE PERFORMED 

Pursuant to Section 7003 ofRCRA, 42 U.S.C. 6973, Respondents hereby agree, and are 
hereby Ordered, to perform the following actions, in the manner and by the dates specified. 

33. All sampling and data collection activities shall be conducted in accordance with the EPA 
approved Quality Assurance Project Plan (QAPP) approved by EPA on December 1, 2008, and 
any EPA approved subsequent addenda or updates to the QAPP. · 

34. The Respondents shall perform the work undertaken pursuant to this Consent Order and 
in compliance with RCRA and other applicable federal and state laws and their implementing 
regulations, and consistent with all relevant EPA guidance. Relevant guidance may include, but 
is not limited to, the "RCRA Corrective Action Plan: Final" (EPA 520-R-94-004, OSWER 
Directive 9902.3-2a, May 1994 ), "Interim Final RCRA Facility Investigation (RFI) Guidance" 
(EPA 530/SW-89-031), "RCRA Ground-water Monitoring: Draft Technical Guidance" 
(November 1992), "Test Methods for Evaluating Solid Waste" (SW-846, most recent method) 
and "Construction Quality Assurance for Hazardous Waste Land Disposal Facilities" (EPA 
530/SW-85-031, July 1986). These and other potentially applicable guidance may be obtained at 
http:/ /www.epa.gov/rcraonline/. 

35. Immediately upon approval or modification by EPA of any Workplan(s) or Report(s), 
Respondents shall commence work and implement the tasks required by the Workplan(s) or 
Report(s) submitted pursuant to the Statement(s) of Work contained in Attachment 3 and in 
accordance with the standards, specifications and schedules stated in the Workplan(s) or Reports, 
as approved and/or modified by EPA. 

Performance of Interim Measures 

36. Based on the RFI and the RA and, subject to the discovery of new information, the 
parties have designed Interim Measures to perform interim source removals and/or interim 
treatment at the Facility before selection of the final corrective action by EPA. Respondents 
shall conduct Interim Measures at the Facility in accordance with the schedule and requirements 
of the approved Interim Measures Work Plan (IMWP) which is incorporated into and 
enforceable as an element of this Consent Order (Attachment 2). Pursuant to Section 7003(c) of 
RCRA during the performance of the required Interim Measures and until approval of the 
Interim Measures Completion Report, Respondents shall post notices at the Facility that work is 
being perfonned pursuant to this Consent Order. In summary and pertinent part, the approved 
Interim Measures Work Plan requires Respondents to perform, at a minimum, the following 
tasks: 

a. The excavation and proper disposal of all PCB contaminated soils exceeding levels of 
100 ppm PCB in the area of the former VV Building. This shall include disposal 
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sampling, verification sampling and backfill to surface grade using clean materials. 

b. Based on verification sampling, after excavation of soils exceeding I 00 ppm, and fill 
of excavated areas, Respondents shall delineate all areas in former VV Building area 
which have PCBs remaining at concentrations greater than I 0 ppm, and shall install of a 
cap over these areas (constructed in accordance with the approved Interim Measures 
Workplan); 

c. The installation of an adequate number of monitoring wells in the former VV Building 
area to demonstrate that PCB contamination in soils has not migrated to groundwater 
(two minimum); 

d. The installation of multiple temporary injection wells at the former FF Building, 
Former Bulk Chemical Storage Area (FBCSA) and Acetanilides Production Area; 

e. The injection of oxidation reagents into the temporary injection wells described above 
for the purpose of chemically destroying source material in the capillary fringe and upper 
saturation zone to enhance the long-term biodegradation of VOCs. The IMWP proposes 
three injection events. Both before and after injection of such reagents, sampling from 
the temporary wells shall be performed to determine the VOC concentrations in 
groundwater (Note: The approved IMWP states the remediation goal of this technology 
is to remove 75% of the remaining mass of total VOCs in subsurface soils that contribute 
to groundwater contamination. The groundwater treatment is expected to enhance the 
bioremediation of contaminants in groundwater and accelerate achieving groundwater 
cleanup objectives). 

37. Within ninety (90) days following completion of the work required by the approved 
Interim Measures Work Plan, Respondents shall submit to EPA an Interim Measures Completion 
Report for review and approval. The Interim Measures Completion Report shall include a 
summary of all field activities conducted, and shall state any deviations from the approved 
IMWP, problems encountered, a written summary of all sampling data collected during 
implementation of the IMWP; and a compact disc copy of all data report forms, copies of all 
manifests and bills of lading along with the location(s) of the disposal facilities where solid and 
hazardous waste was transported and disposed, photographic documentation of the Interim 
Measures; and final drawings or figures depicting the limits of the excavation, sample locations 
and monitoring or injection well locations. Based on the perfonnance of the interim measures, 
the Interim Measures Completion Report shall also discuss whether ongoing notice and/or 
signage is required to notify persons of potential exposure to hazardous waste and/or 
constituents. 

38. EPA will provide Respondents written comment on the approved Interim Measures 
Completion Report and will identify data gaps or additional information and/or analysis 
determined by EPA to be necessary to compare final corrective action alternatives, and select the 
final corrective action remedy for the Facility. 

Facility Monitoring Plan 
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39. Within sixty days ofthe effective date of this Consent Order, Respondent shall submit a 
Baseline Groundwater Monitoring ("BGM") Plan to EPA for review and approval. The Baselin(? 
Groundwater Monitoring Plan shall, at a minimum, propose and describe the following: 

a. a sampling program to determine the effectiveness of the injection of oxidation agents 
to remediate groundwater contamination; 
b. the activities, procedures, and applicable standards for performance of ground water 
monitoring to detect and evaluate the baseline conditions for groundwater and ·thereby 
establish the remaining level of groundwater contamination beneath the entire Facility 
and within the Interim Measures areas after completion of the required Interim Measures; 
and 
c. the Baseline Groundwater Monitoring Plan will propose the basis for establishment of 
the number and location of monitoring wells to be sampled, analytical parameters, field 
measurements, and frequency of monitoring and reporting necessary for development of 
the Long Term Monitoring (L TM) Plan, that will be provided by the Respondents, if 
required as an element of the final corrective action selected by EPA. 

40. When approved by EPA, the BGM shall be used to enforce monitoring requirements 
during the interim period before the final remedial measures for the Facility are selected by EPA. 
The goal of the parties is to allow the BGM to be incorporated into any final corrective action or 
monitoring that may be required as part of the final corrective action selected by EPA. 

Focused Corrective Measures Study (CMS) 

41. The results achieved by Respondents' performance of Interim Measures can be 
considered and incorporated into the Respondent's study of alternatives and recommendation for 
the final remedy in a Corrective Measures Study (CMS). Within sixty days ofreceiptofEPA's 
comments on the Interim Measures Completion Report, Respondents shall submit a focused 
Corrective Measure Study (CMS) to EPA for review and approval that addresses such comments 
and that is prepared in accordance with Task I of the Statement ofWork in Attachment 3 and 
conditions requiring action that may remain after the completion of the work required by the 
approved IMWP. Within the proposed Focused CMS, Respondents shall propose the final 
corrective action remedy for the Facility, a justification of why the proposed corrective action 
actions are protective of human health and the environment, and proposed criteria forEPA to 
determine when the proposed corrective action shall be considered complete. EPA may approve 
the CMS without prejudice to EPA's rights and authority to select a different final corrective 
action remedy for the Facility. 

Public Participation and Comment on EPA's Corrective Measures Selection 

42. EPA will provide Respondents and the public an opportunity to review and comment on a 
description of EPA's proposed final corrective action remedy for the Facility, including EPA's 
justification for proposing such corrective actions (the "Statement of Basis"). 

43. EPA will notify Respondents of the final corrective action selected by EPA in a Final 
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Decision Document and Response to comments. The notification will include a statement of 
EPA's reasons for selecting the corrective measure. In the event that the use restrictions set forth 
in the attached Restrictive Covenant are changed (Attachment 4), within sixty (60) days after a 
written request by EPA, Respondents shall submit to EPA for review and approval a focused risk 
assessment and CMS that addresses potential exposures associated with the change in property 
use. Any changes in the final corrective action remedy for the Facility shall be made and 
selected by EPA after preparation of a revised statement of basis and appropriate public notice 
and comment. Respondents shall implement the changes to the final corrective action remedy in 
accordance with the schedule set by EPA. 

Corrective Measures Implementation (CMI) 

44. Within sixty (60) days of Respondents' receipt of notification of EPA's selection ofthe 
final corrective action(s) for the Facility, Respondents shall submit to EPA for its review and 
approval a Corrective Measures Implementation Work plan {"CMI Workplan"). The CMI 
Workplan shall be developed in accordance with Task IV ofthe Statement of Work in 
Attachment 3. The CMI Workplan shall be specify the design, construction, operation, 
maintenance, monitoring and completion criteria of the corrective measures selected by EPA. 
EPA will review and approve or modify this submittal in accordance with Section IX of this 
Consent Order (Submissions/Agency Approval/Additional Work). 

45. Concurrent with the submission of a CMI Workplan, Respondents shall submit to EPA a 
CMI Health and Safety Plan, Operation and Maintenance Plan, and a Community Relations Plan, 
completed in a manner in accordance with Task IV of the Statement of Work in Attachment 3. 
EPA will review, comment on, approve and/or modifY these submittals in accordance with 
Section IX of this Consent Order. 

46. Upon EPA's approval of Respondents' CMI Workplan, Respondents shall implement the 
selected corrective mcasurc(s) for the Facility in accordance with the EPA-approved CMI 
Workplan and Task II ofthe Statement of Work in Attachment 3. Respondents shall furnish all 
personnel, material, and service necessary for, or incidental to, performing the CMI at the 
Facility. 

47. Within thirty (30) days after the completion of the implementation/construction activities 
required by the approved CMI Workplan, Respondents shall submit a Corrective Measures 
Implementation Report prepared in accordance with Task II of the Statement of Work in 
Attachment 3. 

48. When Respondents believe that they have satisfied the EPA approved completion criteria, 
Respondent shall submit to EPA and MDNR a Corrective Measures Completion Report, for 
EPA's review and approval, in accordance with Section IX of this Consent Order, that 
documents how the corrective action objectives and corrective measure completion criteria have 
been satisfied, and that justifies why the corrective measure and/or monitoring may cease. 
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IX. SUBMISSIONS/AGENCY APPROVAL/ADDITIONAL WORK 

49. Beginning with the month following the effective date of this Consent Order through 
completion of the final Con·ective Measure selected by EPA, or such other time as may be 
agreed by the parties, Respondents shall submit to EPA bi-monthly (every other month) progress 
reports, which shall be submitted for each month on or before the tenth day of the month 
following the reporting period. Thereafter, the bi-monthly progress reports shall report on the 
performance of the requirements of the Statement of Work contained in Attachment 3. These bi­
monthly reports may be submitted by electronic mail (with a hard copy to follow by regular 
mail) and shall, at a minimum, contain the following information for the previous reporting 
period: 

a. By project, a description of the work conducted pursuant to this Consent Order 
during the reporting period and an estimate of the percentage of the project completed; 
b. A description of all projects scheduled for completion during the reporting period 
which were not completed along with a statement indicating why such projects were,not 
completed and an anticipated completion date; 
c. Copies of all data and sampling and test results and all other laboratory 
deliverables received by Respondent during the reporting period; and 
d. A description of the projects and actions which are scheduled for the following 
reporting period. 

50. Respondents shall provide the Interim Measures deliverables, Corrective Measures Study 
and Reports, and Corrective Measure Implementation Workplan to EPA in accordance with the 
schedule contained in this Consent Order and its attachments. All submittals, Reports, Studies 
and/or Workplans that are approved by EPA shall be deemed incorporated into and enforceable 
as a part of this Consent Order. 

51. EPA will review all draft or final reports, workplans and submittals, and notifY 
Respondents in writing of EPA's approval, disapproval or modification of the report, workplan, 
submittal, or any pmi thereof(excluding monthly progress reports). Within thirty (30) days of 
receipt of EPA's comments pertaining to any submittal, Respondent shall amend such submittal, 
addressing all of EPA's comments, and resubmit same to EPA. If Respondent fails to address 
EPA's comments in a resubmittal, EPA may consider this a failure to submit. lfEPA, 
disapproves the revised submittal, it may modify and approve the same in accordance with its 
comments. In the event of such modification, EPA will notify Respondents of the modification. 
Upon receipt ofEPA's approval or notice of modification, Respondents shall commence work 
and implement any approved Workplan and/or submittal (e.g., or financial assurance 
instruments) in accordance with the schedule and provisions contained therein. EPA approved 
Reports, Studies, Workplans and/or submittals shall be deemed incorporated into and part of this 
Consent Order. 

, 52. All documents required for submittal to EPA (including Workplan(s), Studies, 
prelim.inary and final reports, progress reports, and other correspondence to be submitted 
pursuant to this Consent Order) shall be hand delivered or sent by certified mail, return receipt 
requested, to the Project Manager designated pursuant to Section VII (Project Managers) of this 
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Consent Order. 

53.· When new information indicates that additional work is necessary to accomplish the 
purposes of this Consent Order, EPA may determine that certain tasks, including, but not limited 
to, investigatory work or engineering evaluation, are necessary in addition to the tasks and 
deliverables included in the Statement of Work set fotth in Attachment 3. EPA will provide 
written notification of the additional work to be performed by Respondents and EPA will specify 
the basis and reasons for its detennination that the additional work is necessary. Within fifteen 
( 15) days after the receipt of such notification, Respondents may request a meeting with EPA to 
discuss the additional work. Thereafter, Respondents shall perform the additional work 
according to an EPA-approved workplan. All additional work performed by Respondents shall 
be performed in accordance with this Consent Order. 

54. Additionally, if EPA determines, at its sole discretion, that releases of hazardous 
substances, hazardous wastes and/or hazardous constituents at or from the Facility pose a 
potential imminent and substantial endangerment, EPA reserves the right to commence an 
additional enforcement action pursuant to Section 7003 ofRCRA, 42 U.S.C. 6973, and/or 
Section 106 of CERCLA, 42 U.S.C. 9606, or any other available legal authorities, to protect 
human health or the environment. 

X. FINANCIAL ASSURANCE 

55. Within sixty (60) days of the effective date of this Consent Order, Respondents shall 
establish and thereafter maintain cash financial assurance for completion of the work required by 
the IMWP, and estimate costs for the final corrective remedy, as follows: 

a. $2, 100,000 for the performance of work required pursuant to the approved IMWP; and 
b. $500,000 to be reserved for the performance of final RCRA corrective action, when 
selected by EPA. 

This cash financial assurance shall be in conformance with the financial assurance mechanisms 
described within 40 C.F.R. §§ 265.142,265.143,265.144, and 265.145., but shall explicitly state 
the purpose of the financial assurance is to insure the work required under this Consent Order. 
This financial assurance may not include the "financial test" or the "corporate guarantee" (the 
"cash financial assurance"). This financial assurance may also not initially include a trust 
agreement, unless fully funded and the form of the trust agreement has been approved by EPA 
(See Paragraph 56, below) 

56. Within thirty (30) days of the effective date of this Consent Order, Respondents shall submit 
a standby Trust Agreement to EPA for review and approval. Upon EPA approval of the form of 
a Trust Agreement, Respondents may thereafter choose to utilize a fully funded trust for the 
financial assurance obligations ofParagraphs 55, 57-59, if the Trust is fully funded for these 
costs at creation. 

57. Financial assurance for the performance of work required pursuant to the approved IMWP, 
as required by Paragraph 55.a, shall be maintained for the Facility until such time as 
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Respondents are notified in writing by EPA that all such work required by the approved IMWP 
is complete with respect to the Facility. 

58. Upon written notice to Respondents from EPA, the amount of"cash financial assurance" 
required pursuant to Paragraph 55.a shall be reduced on a quarterly basis to an amount equal to 
the money expended on work performed by Respondents pursuant to the approved IMWP (and 
any amendments thereto) during the previous calendar quarter pursuant to the approved IMWP 
(January-March, April-June, July-September, October-December By January 30 of each 
calendar, Respondents shalt provide EPA a written estimate for the cost of performance of any 
remaining requirements of the IMWP, until EPA's approval of the Interim Measures Completion 
Report. In the event that EPA determines that the estimated costs of completion of the work 
required by the approved IMWP is greater than the remaining balance of cash financial assurance 
pursuant to Paragraph 55.a, within thirty (30) days of receipt of notice from EPA, Respondents 
shall establish additional cash financial assurance equal to the difference of the remaining 
balance maintained pursuant to Paragraphs 55.a and the amount necessary to complete the work 
required by the IMWP. Conversely, in the event EPA detennines that the estimated cost of 
completion of the work required by the approved IMWP is less than the remaining balance of 
financial assurance pursuant to paragraph 55.a, EPA shall reduce the amount of financial 
assurance to that amount. At any time, at EPA's sole discretion, EPA may also approve 
Respondent's request for a reduction in the amount of financial assurance required pursuant to 
Paragraph 55.a based on the completion of tasks identified in the IMWP (Attachment II) or work 
for a specific SWMUs. 

59. The amount and form of financial assurance for the perfonnance of final RCRA corrective 
action at the Facility, as required by Paragraph 55.b, shall be maintained until such time as 
financial assurance equal to the amount required for performance of the final RCRA corrective 
action selected by EPA for the Facility has been established pursuant to this Order on Consent, 
or until EPA determines in writing that no further RCRA corrective action at th~ Facility is 
necessary. In the event that EPA determines the estimated cost of completion of the RCRA 
corrective action at the Facility is greater than the amount held in trust pursuant to Paragraph 
55.b, Respondents shall contribute additional cash financial assurance equal to the difference 
between the remaining balance maintained pursuant to Paragraph 55.b and amount determined 
by EPA as the cost estimate of the final corrective action remedy. At EPA's discretion, EPA 
may approve that Respondents may establish other forms of financial assurance for this 
difference, in conformance with the financial assurance mechanisms described within 40 C.P.R. 
§§ 265.142, 265.143, 265.144, and 265.145. 

60. Respondents are liable for the work required by this Consent Order, and the financial 
assurance under the provisions of this Section; however, the financial assurances for 
performance of the IMWP and final corrective action as required by Paragraph 55 to 59 may be 
established and maintained by a third party, if approved in advance by EPA. If approved by 
EPA, such third party financial assurances shall satisfY Respondents' financial assurance 
obligations pursuant to Paragraphs 55 to 59. In the event that this occurs, EPA will notify 
Respondents upon receipt of a document from or on behalf of such third party that financial 
assurance in an amount and manner sufficient to satisfY the terms of this Section has been 
established. 
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61. Respondents shall also adjust the amount held in trust pursuant to Paragraphs 55 and 56 if 
EPA determines that any additional Work is required, pursuant to Section IX (Additional Work), 
or if any other condition increases the cost of the Work to be Performed under this Consent 
Order. ConcuiTent with the approval of any additional Workplan(s) required under Section VIII 
(Work To Be Performed), including any work required as Additional Work under this Consent 
Order and/or Corrective Measures Implementation Workplan (CMI), Respondents shall submit 
to EPA a revised detailed written estimate(s), in cuiTent dollars, of the cost of hiring a third party 
to perform such Work. By January 30th of each calendar year, Respondents shall provide an_ 
annual inflation adjustment of the amount held in trust EPA for the required work based based on 
the prior calendar year's national consumer price index. EPA will review, approve and/or 
modify and approve each revised estimate pursuant to Section IX of this Consent Order. EPA 
will notify Respondents in writing of EPA's approval, disapproval, or modification of the revised 
cost estimate(s), and upon EPA approval, Respondents shall adjust the amount held in trust 
consistent with EPA's approval. 

XI. STIPULATED PENAL TIES 

62. IfRespondents fail to comply with any requirement of this Consent Order in a timely and 
satisfactory manner, Respondents shall pay stipulated penalties as set forth below: 

a. For failure to submit to EPA any submittal (except the progress reports called for 
in Section VIII (Work to be Performed) required by this Consent Order, including the 
Statement of Work in Attachment 3: 

i. $1,000.00 per day for the first through thirty-first day and each succeeding 
day of noncompliance thereafter. 

b. For failure to use best efforts to obtain off-site access agreements and/or to submit 
a progress report required by Section VIII (Work to be Performed) of this Consent 
Order: 

1. $300.00 per day for the first through fourteenth days of noncompliance; 
and 
ii. $600.00 per day for the fifteenth day and each succeeding day of 
noncompliance thereafter.. 

c. For failure to complete the work specified in any Workplan submitted pursuant to 
Section VIII (Work to be Performed) or required by Section IX (Submissions/Agency 
Approval/Additional Work) of this Consent Order: 

1. $750.00 per day for the first through seventh days of noncompliance; 
ii. $1,500.00 per day for the eighth through thirtieth days of noncompliance; 
and, 
111. $2,250.00 per day for the thirty-first day and each succeeding day of 
noncompliance thereafter. 

63. All penalties shall begin to accrue on the first business day after complete performance is 
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due or a violation occurs, and shall continue to accrue through the final day of correction of the 
noncompliance. Separate penalties may simultaneously accrue under this Consent Order for 
separate violations of this Consent Order. 

64. All penalties owed to EPA pursuant to this Section shall be due and payable within thitiy 
(30) days of Respondents' receipt of a written notification of the assessment thereof, unless 
Respondents invoke the dispute resolution under Section XIV (Dispute Resolution). Such 
notification will describe the noncompliance and will indicate the amount of the penalties due. 
Interest shall begin to accrue on the unpaid balance beginning on the thirty-first (31st) day after 
Respondents receives notification of the assessment of stipulated penalties. Interest shall accrue 
at the annual rate established by the Secretary ofthe Treasury pursuant to 31 U.S.C. § 3717. The 
interest will be assessed on the overdue amount from the due date through the date of payment. 

65. All penalties shall be paid by certified or cashier's check made payable to "Treasurer of 
the United States" and shall be remitted to the United States Environmental Protection Agency, 
Fines and Penalties, Cincinnati Finance Center, PO Box 979077, St. Louis, MO, 63197-9000. 
All payments shall reference the name of the Facility, Respondent(s) name, and the EPA docket 
number of this Consent Order. A copy of the transmittal of payment shall be sent simultaneously 
to the EPA Project Manager. Respondents may dispute EPA's assessment of stipulated penalties 
by invoking the dispute resolution procedures under Section XIV (Dispute Resolution). The 
stipulated penalties in dispute shall continue to accrue, but payment need not be paid, during the 
dispute resolution period. Respondents shall pay any disputed stipulated penalties and interest, if 
any, in accordance with the dispute resolution decision and/or agreement. Respondents shall 
submit such payment within seven (7) days of receipt of such decision and/or agreement. 

66. The stipulated penalties set forth in this Section do not preclude EPA from pursuing any 
other remedy or sanction which may be available to EPA by reason of Respondents' failure to 
comply with any of the requirements of this Consent Order, nor shall payment of said penalties 
relieve Respondents of the responsibility to comply with this Consent Order. 

XII. ACCESS AND INSTITUTIONAL CONTROLS 

67. If the Facility, or any other propetiy where access or institutional controls are needed to 
implement this Consent Order, is owned or controlled by Respondents, Respondents shall: 

a. Commencing on the effective date ofthis Consent Order, provide the EPA, 
MDNR, and their representatives and contractors, with access at all reasonable 
times to the Facility or such other property, for the purpose of conducting any 
activity related to this Consent Order including, but not limited to, the following 
activities: · 

1. Monitoring the required Work; 
u. Verifying any data or infonnation submitted to EPA or MDNR; 
111. Conducting investigations relating to contamination at or near the 

Facility; 
1v. Obtaining samples; 
v. Assessing the need for, planning, or implementing additional 
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response actions at or near the Facility; 
vi. Assessing implementation of quality assurance and quality control 

practices as defined in the EPA-approved QAPP; 
VII. Implementing the Work required pursuant to the Consent Order; 
VIII. Inspecting and copying records, operating logs, contracts, or other 

documents maintained or generated by Respondent or their agents: 
IX. Assessing Respondents' compliance with this Consent Order; 
x. Determining whether the Facility or other property is being used in 

a manner that is prohibited or restricted, or that may need to be prohibited 
or restricted, by or pursuant to this Consent Order; and 

XL Implementing, monitoring, or enforcing any institutional controls. 

b. Commencing on the effective date of this Consent Order, refrain from using the 
Facility, or such other property, in any manner that would interfere with or 
adversely affect the implementation, integrity, or protectiveness of the corrective 
actions to be performed pursuant to this Consent Order; and 

c. Execute and record in the Recorder's Office of St. Louis County, State of 
Missouri, a Restrictive Covenant prepared in confonnance with the 
Environmental Covenant attached as Attachment 4 to this Consent Order, that (i) 
grants a right of access for the purpose of conducting any activity related to this 
Consent Decree including, but not limited to, those activities listed in Paragraph 
67(a) of this Section, and (ii) grants the right to enforce the land/water use 
restrictions that EPA determines are necessary to implement, ensure non­
interference with, or ensure the protectiveness of the interim measures, additional 
work or final corrective action(s) to be performed pursuant to this Order. 
Respondents shall grant the access rights and the rights to enforce the land/water 
use restrictions to (i) EPA, and its representatives, (ii) MDNR and its 
representatives, (iii) each individual Respondent and their representatives, and/or 
(iv) other appropriate grantees. 

d. Respondents shall, within forty five (45) days ofthe effective date of this Order, 
submit to EPA for review and approval, with respect to the Facility: 

1. A draft covenant or other appropriate instrument, in substantially the 
form set forth in Environmental Covenant attached as Attachment 4, that 
is enforceable under the laws of the State of Missouri, and that will 
prohibit the use of groundwater at the Facility and restrict future use of 
the Facility to non-residential uses (commercial and industrial); and 

ii. A current title insurance commitment or some other evidence of title 
acceptable to EPA, which shows title to the land described in the 
covenant/instrument to be free and clear of all prior liens and 
encumbrances (except when those liens or encumbrances are approved by 
EPA or when, despite best efforts, Respondents are unable to obtain 
release or subordination of such prior liens or encumbrances). 

e. Within fifteen (15) days of EPA's approval and acceptance of the 
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covenant/instrument and the title evidence, Respondents shall update the title 
search and, if it is determined that nothing has occurred to affect the title 
adversely since the effective date of the commitment, record the 
Covenant/instrument with the Recorder's Office of St. Louis County, Missouri. 

f. Within thirty (30) days of recording the covenant/instrument, the Respondents 
shall provide EPA with a final title insurance policy, or other final evidence of 
title acceptable to EPA, and a certified copy of the original recorded 
covenant/instrument showing the clerk's_recording stamps. 

68. If the Facility, or any other property where access and/or land/water use restrictions are 
needed to implement this Consent Decree, is owned or controlled by persons other than any of 
the Respondents, Respondents shall use best efforts to secure from such persons: 

a. An agreement to provide access for Respondents, as well as for EPA and MDNR, 
and their representatives and contractors, for the purpose of conducting any 
activity related to this Consent Order including, but not limited to, those activities 
listed in Paragraph 67(a) of this Section. 

b. An agreement, enforceable by Respondents and EPA, to refrain from using the 
Facility, or such other property, in any manner that would interfere with or 
adversely, affect the implementation, integrity, or protectiveness of the corrective 
actions to be performed pursuant to this Consent Order; and 

c. The execution and recordation in the Recorder's Office of St. Louis County, 
Missouri, of an Environmental Covenant in conformance with the example 
Covenant set forth as Attachment 4 to this Consent Order, that (i) grants a right of 
access for the purpose of conducting any activity related to this Consent Order 
including, but not limited to, those activities listed in Paragraph 67(a) of this 
Section, and (ii) grants the right to enforce the land/water use restrictions listed in 
Paragraph 67(a) of this Section, or other restrictions that EPA determines are 
necessary to implement, ensure non-interference with, or ensure the 
protectiveness of the corrective actions to be performed pursuant to Consent -
Order. The access rights and/or rights to enforce land/water use restrictions shall 
be granted to EPA and MDNR and their representatives; (iii) Respondents and 
their representatives; and/or (iv) other appropriate grantees. 

d. Within forty-five- ( 45) days of entry of this Order, Respondents shall submit to 
EPA for review and approval with respect to such property: 

- i. A draft covenant or other appropriate instrument, in substantially the form 
set forth in Attachment 4, that is enforceable under the laws of the State of 
Missouri, and 

ii. A current title insurance commitment or some other evidence of title 
acceptable to EPA, which shows title to the land described in the 
covenant/instrument to be free and clear of all prior liens and 
encumbrances (except when those liens or encumbrances are approved by 
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EPA or when, despite best efforts, Respondents are unable to obtain 
release or subordination of such prior liens or encumbrances). 

e. Within fifteen (l5) days of EPA's approval and acceptance of the 
covenant/instrument and the title evidence, Respondents shall update the title 
search and, if it is determined that nothing has occurred to affect the title 
adversely since the effective date of the commitment, the covenant/instrument 
shall be recorded with the Recorder's Office of St. Louis County, Missouri. 

f. Within thirty (30) days of the recording of the covenant/instrument, Settling 
Defendants shall provide EPA with a final title insurance policy, or other final 
evidence of title acceptable to EPA, and a certified copy of the original recorded 
covenant/instrument showing the clerk's recording stamps. 

69. For purposes of Section XII (Access and Institutional Controls), Paragraphs 67 and 68, of 
this Consent Order, "best efforts" shall includes the payment of reasonable sums of money in 
consideration of access, access agreements, land/water use restrictions, and/or an agreement to 
release or subordinate a prior lien or encumbrance. 

70. Within forty-five (45) days ofRespondents' receipt ofEPA's Final Decision and 
Response to Comments that establishes EPA's selected final corrective action remedy for the 
Facility, Respondents shall modifY the covenants required by Paragraphs 65and 66 as 
appropriate for the final remedy. 

71. If (a) any access or land/water use restrictions required by Paragraphs 67 and 68 are not 
obtained within forty-five (45) days of the effective date of this Consent Order, (b) or any access 
or land/water use restrictions required by this Section are not submitted to EPA in draft form 
within forty-five (45) days ofthe effective date Consent Order, or (c) Respondents are unable to 
obtain an agreement pursuant to this Section, from the holder of a prior lien or encumbrance to 
release or subordinate such lien or encumbrance to the land/water use restrictions being created 
pursuant to this Consent Decree within forty-five (45) days of the effective date of this Consent 
Order, Respondents shall promptly notify EPA's Project Manager in writing, and shall include in 
that notification a summary of the steps that Respondents have taken to attempt to comply with 
this Section. 

72. EPA may, as it deems appropriate, assist Respondents in obtaining access or land/water 
use restrictions, either in the form of contractual agreements or in the form of land/water use 
restrictions running with the land, or in obtaining the release or subordination of a prior lien or 
encumbrance. 

73. If EPA determines that land/water use restrictions in the form of state or local laws, 
regulations, ordinances or other governmental controls are needed to implement an approved 
interim measure, additional work, or final corrective action remedy selected for the Facility, or to 
ensure the integrity and protectiveness of such actions, or to ensure non-interference such 
actions, Respondents shall cooperate with EPA's and/or MDNR's efforts to secure such 
governmental controls. 
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74. Notwithstanding any provision of this Consent Order, EPA and MDNR retain all of their 
access authorities and rights, as well as all of theirrights to require land/water use restrictions, 
including enforcement authorities related thereto, under CERCLA, RCRA, and any other· 
applicable statute or regulations. 

XIII. RECORD PRESERVATION 

75. Respondents shall retain, during the pendency of this Consent Order and for at least six 
( 6) years after the Consent Order terminates, all data and all final documents now in their 
possession or control or which come into their possession or control, which relate to the subject 
of this Consent Order. Respondents shall notify EPA in writing ninety (90) days before 
destroying any such records, and give EPA the opportunity to take possession of any non­
privileged documents. The Respondents' notice will refer to the effective date, caption, and 
docket number of this Consent Order and will be addressed EPA's Project Manager and: 

Director 
Air and Waste Management Division 
U.S. EPA, Region 7 
90 I N. 5th Street 
Kansas City, KS 66101 

76. Respondents shall not assert any claim of privilege concerning any data gathered during 
any investigations or other actions required by this Consent Order. 

XIV. DISPUTE RESOLUTION 

77. The parties will use their best efforts to confer informally to resolve all disputes or 
differences of opinion regarding the obligations of this Consent Order. 

78. If any patty disagrees, in whole or in part, with a decision made or action taken regarding 
an enforceable requirement of this Consent Order, that party will notify the other party's Project 
Manager of the disagreement. The Project Managers will attempt to informally resolve the 
identified dispute. If the Project Managers cannot resolve the dispute informally, either party 
may pursue the matter formally by placing its objections in writing. A written objection must . 
state the specific points in dispute, the basis for that party's position, and any matters which it 
considers necessary for determination. 

79. The parties will in good faith attempt to resolve the dispute through formal negotiations 
within twenty-one (21) days, or a longer period if agreed in writing by the parties. If the parties 
are unable to reach an agreement through formal negotiations, within fourteen (14) business days 
after any formal negotiations end, the parties may submit additional written information to the 
Director ofthe Air and Waste Management Division, U.S. EPA Region 7. EPA will maintain a 
record of the dispute, which will contain all statements of position and any other documentation 
submitted pursuant to this Section. 
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80. Based on the record, EPA will respond to the Respondents' arguments and evidence and 
provide a detailed written decision on the dispute that is signed by the Director of the Air and 
Waste Management Division, U.S. EPA Region 7 ("EPA Dispute Decision"). No EPA decision 
made pursuant to this Section shall constitute a final agency action giving rise to judicial review 
prior to a judicial action brought by the United States to enforce the decision. In any such 
judicial action, Respondents shall have the burden of demonstrating that the decision of the EPA 
official is arbitrary and capricious or otherwise not in accordance with law. Judicial review of 
EPA's decision shall be on the administrative record compiled for the dispute. 

XV. FORCE MAJEURE AND EXCUSABLE DELAY 

81. Force majeure, for purposes of this Consent Order, is any event arising from causes not 
foreseen and beyond the Respondents' control that delay or prevent the timely performance of 
any obligation under this Consent Order, despite the Respondents' best efforts. 

82. If any event occurs or has occurred that may delay the performance of any obligation 
under this Consent Order, whether or not caused by a force majeure event, the Respondents must 
notifY EPA within two business days after learning that the event may cause a delay. If the 
Respondents wish to claim a force majeure event, within 15 business days thereafter the 

,-Re§p01lf4ents must provide to EPA in writing all relevant information relating to the claim, 
: including a proposed revised schedule. 

83., IfEPA determines that a delay or anticipated delay is attributable to a force majeure 
event, EPA will extend in writing the time to perform the obligation affected by the force 
majeure event for such time as EPA determines is necessary to complete the obligation. 

XVI. MODIFICATION 

84. This Consent Order may be modified only by mutual agreement of EPA and the 
__ -R,esp~dents. Any agreed modifications will be in writing, will be signed by all the parties, will 
--- be effective on the date of signature by EPA, and will be incorporated into this Consent Order. 

XVII. RESERVATIONOFRIGHTS 

85. Notwithstanding any other provisions of this Consent Order, EPA and the United States 
retain all of its authority to take, direct, or order any and all actions necessary to protect public 
health or the environment or to prevent, abate, or minimize an actual or threatened release of 
hazardous substances, pollutants, or contaminants, or hazardous or solid waste or constituents of 
such;w.astes, on, at, or from the Site, including but not limited to the right to bring enforcement 

- -~cti6bs under RCRA, CERCLA, and any other applicable statutes or regulations. 

86. - EPA reserves all of its statutory and regulatory powers, authorities, rights, and remedies, 
both legal and equitable, which may pertain to Respondents' failure to comply with any 
of the requirements of this Consent Order, including without limitation the assessment of 
penalties under Section 7003 of RCRA, 42 U.S.C. § 6973. 
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87. Except as stated expressly herein, this Consent Order shall not be construed as a covenant 
not to sue, release, waiver, or limitation of any rights, remedies, powers, claims, and/or 
authorities, civil or criminal, which EPA has under RCRA, CERCLA, or any other statutory, 
regulatory, or common law authority of the United States. 

88. This Consent Order is not intended to be nor shall it be construed to be a permit. 
Respondent acknowledges and agrees that EPA's approval of the Work and/or Work Plan does 
not constitute a warranty or representation that the Work and/or Work Plans will achieve the 
required cleanup or performance standards. Compliance by Respondent with the terms of this 
Consent Ordre shall not relieve Respondent of its obligations to comply with RCRA or any other 
applicable local, state, or federal laws and regulations. 

89. Notwithstanding any other provision of this Consent Order, no action or decision by EPA 
pursuant to this Consent Order, including without limitation, decisions of the Regional . 
Administrator, the Director of Region 7's Air and Waste Management Division, or any 
authorized representative of EPA, shall constitute final agency action giving rise to any right of 
judicial review prior to EPA's initiation of a judicial action to enforce this Consent Order, 
including an action for penalties or an action to compel Respondent's compliance with the terms 
and conditions of this Consent Order. 

XVIII. OTHER CLAIMS 

90. Respondents waive any claims or demands for compensation or payment under Sections 
1 06(b ), 111, and 112 of CERCLA against the United States or the Hazardous Substance 
Superfund established by 26 U.S. C. § § 9507 for, or arising out of, any activity performed or 
expense incurred under this Consent Order. Additionally, this Consent Order is not a decision on 
preauthorization of funds under Section lll(a)(2) ofCERCLA. 

XIX. INDEMNIFICATION OF THE UNITED STATES GOVERNMENT 

91. The Respondents indemnify, save and hold harmless the United States, its agencies, 
departments, agents, and employees, from all claims or causes of action arising from or on 
account of acts or omissions of the Respondents or its officers, employees, agents, independent 
contractors, receivers, tmstees, and assigns in carrying out activities required by this Consent 
Order. This indemnification will not affect or limit the rights or obligations of the Respondents 
or the United States under their various contracts. This indemnification will not create any 
obligation on the part of the Respondents to indemnify the United States from claims arising 
from the acts or omissions of the United States. 

XX. INSURANCE 

92. Prior to commencing the on-site Work under this Consent Order, Respondents shall 
secure, and shall maintain in force for the duration ofthe Consent Order and for two (2) years 
after completion of all activities required by this Consent Order, comprehensive general liability 
insurance and automobile insurance with limits of one million dollars, combined single limit, 
naming EPA as an additional insured. Prior to commencement of the Work under this Consent 

23 



Order, and annually thereafter on the anniversary of the Effective Date of this Consent Order, 
Respondents shall provide EPA with certificates of insurance and a copy of each insurance 
policy. If Respondents demonstrate by evidence satisfactory to EPA that its contractors and 
subcontractors maintain insurance equivalent to that described above, or insurance covering 
some or all of the same risks but in an equal or lesser amount, the Respondents need provide 
only that portion of the insurance described above which is not maintained by the contractors and 
subcontractors. 

93. For the duration of this Consent Order, Respondents shall satisfy, or shall ensure that 
their contractors or subcontractors satisfy, all applicable laws and regulations regarding the 
provision of employer's liability insurance and worker's compensation insurance for all persons 
perfonning work on behalf of Respondents, in furtherance of this Consent Order. At least seven 
(7) days prior to commencing the Work under this Consent Order, Respondents shall certify to 
EPA that their contractors and subcontractors have obtained the required insurance. 

XXI. SEVERABILITY 

94. If any judicial or administrative authority holds any provision of this Consent Order to be 
invalid, the remaining provisions will remain in force and will not be affected. 

XXII. TERMINATION-AND SATISFACTION 

95. Respondents may request that EPA issue a determination that the Respondents have met 
the requirements ofthe Consent Order for all or a portion of the Facility. Respondents may also 
requestthat EPA issue a "corrective action complete" determination for all, or a portion of, the 
Facility. 

96. The Respondents sent will affirm their continuing obligation to preserve all records as 
required by Section XIII, to maintain any necessary institutional controls or other long term 
measures, and to recognize EPA's·reservation of rights as required in Section XVII. 

XXIII. COVENANT NOT TO SUE 

97. In consideration of the actions that will be performed by Respondents under the terms of 
this Consent Order, and except as otherwise specifically provided in this Agreement, as 
authorized by Section 7003(d) ofRCRA and subject to public notice and comment, the EPA 
covenants not take administrative action against Respondents pursuant to Sections 3008(h), 
3013, and 7003 ofRCRA for response costs and work at the facility to address known 
conditions at the facility as described in the Findings of Fact of this Consent Order and existing 
on the effective date of this Consent Order. This covenant not to take administrative action 
shall take effect upon the Effective Date and is conditioned upon the complete and satisfactory 

. performance by Respondents of all obligations under this Consent Order. This extends only to 
Respondents and does not extend to any other person. 

98. The covenant not to sue set forth in Section XXIII above does not pertain to any matters 
other than those expressly identified therein. The EPA reserves, and this Consent Order is 
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without prejudice to, all rights against Respondents with respect to all other matters, including, 
but not limited to: 

a. claims based on a failure by Respondents to meet a requirement of this Consent 
Order; 

b. criminalliability; 

c. liability for damages for injmy to, destruction of, or loss of natural resources, and 
for the costs of any natural resource damage assessments; 

d. liability resulting from a new release or threat of release of hazardous substances, 
pollutants or contaminants at or in connection with the Facility after the Effective 
Date; 

e. liability arising from the disposal, release or threat of release of waste materials 
outside of the Facility. 

XXIV. PUBLIC COMMENT ON THIS CONSENT ORDER 

99. EPA shall provide public notice, opportunity for a public meeting and a reasonable 
opportunity for public comment on the proposed settlement. After consideration of any 
comments submitted during a public comment period of not less than 30 days (which 
EPA may extend), EPA may withhold consent or seek to amend all or part of this A OC if 
EPA determines that comments received disclose facts or considerations which indicate 
that this AOC is inappropriate, improper, or inadequate. 

XXIV. EFFECTIVE DATE 

100. This Consent Order shall be effective upon written notice to Respondents after 
completion of the public comment period as specified in Section XXIV (PUBLIC COMMENT) 
above. 

FOR RESPONDENTS:: 

DATE: SEP 30 2009 

DATE: SEP 30 2009 
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BY: [Original signed by Stacie Hastie] 
Stacie Hastie 
SWH Investments II 
Respondent 

BY: [Original signed by Mathew D. Robinson] 
Matt Robinson 
Environmental Operations, Inc. 
Respondent 



FOR THE REGION 7, UNITED STATES ENVIRONMENTALPROTECTION 
AGENCY 

DATE: 9/30/09 BY: [Original signed by H. Bunch] 
Howard C. Bunch 
Sr. Assistant Regional Counsel 
U.S. Environmental Protection Agency 
Region 7 

IT BEING SO AGREED, IT IS HEREBY ORDERED: 

DATE: 9/30/09 
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BY: [Original signed by John J. Smith for] 
Becky Weber, Director 
Air and Waste Management Division 
U.S. Environmental Protection Agency 
Region 7 



CERTIFICATE OF SERVICE 

I hereby certify that the Original of above document was filed with the 
Regional Hearing Clerk, Region 7, USEPA, and copies were transmitted to the 
listed parties by the means noted, on this date, September 30, 2009. 

9/30/09 

Date: 

By Federal Express 
Eric Page 
Environmental Operations, Inc. 
1530 South Second Street 
Suite 200 
St. Louis, Missouri 63104 

By Email (w/o attachments): 
George M. von Stamwitz 
Armstrong Teasdale LLP 
1 Metropolitan Sq. Suite 2600 
St. Louis, MO 63102 

[Original signature illegible] 
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LEGAL DESCRIPTION 

EXIDBIT "A" 

PARCEL I: 
A TRACT OF LAND BElNG PART OF CITY BLOCK 720, TRACT 1-UB OF KOSCfUSKO SUBDIVISION (P.B. 34 PG. 1), 
PART OF LESPERANCE STREET, 50 FEET WIDE, VACATED BY ORDINANCE NO. 51744, AND PART OF SECOND 
STREET, 60 FEET WIDE, VACATED BY ORDINANCE NO. 55641, INCLUSIVE OF THOSE STREETS AND ALLEY 
WAYS VACATED THEREIN, ALL IN THE CITY OF ST. LOUIS, MISSOURI AND BEING MORE PARTICULARLY 
DESCRIBED AS FOLLOWS: 

BEGINNING AT THE INTERSECTION OF THE NORTH LlNE OF LESPERANCE STREET, 50' WIDE, VACATED BY 
ORDINANCE NUMBER 51744 WITH THE EASTERN LINE OF THIRD STREET, 60 FEET WIDE; THENCE ALONG 

. NORTH LINE OF LESPERANCE STREET, SOUTH 67° 00' 08" EAST 342.06 FEET TO THE CENTERLINE OF SECOND 
STREET, 60' WIDE, VACATED BY ORDINANCE NUMBER 55641; THENCE ALONG SAID CENTERLINE SOUTH 38° 
50' 39" WEST I 0.63 FEET AND SOUTH 22° 51' 00" WEST 379.42 FEET TO THE NORTH LINE OF RUSSELL AVENUE, 
50 FEET WIDE; THENCE DEPARTING THE CENTERL.INE OF SECOND STREET, ALONG SAID NORTH LINE OF 
RUSSELL A VENUE NORTH ·66 °59' 53" WEST 186.18 FEET TO THE SOUTHEAST CORNER OF TRACT l-IlA OF 
KOSCIUSKO SUBDIVISION AS PER THE PLAT THEREOF RECORDED IN PLAT BOOK 34 PAGEl OF THE ST. LOUIS 
CITY RECORDS; THENCE WITH THE EAST AND NORTH LINES OF TRACT l-IlA, NORTH 23 °01' 48" EAST 192.42 
FEET AND NORTH 67° 03' 03" WEST 156.50 FEET TO THE AFORESAID EAST LINE OF THIRD STREET; THENCE 
ALONG SAID EAST LINE, NORTH23°0l' 48" EAST 155.67 FEET TOA POINT OF CURVATURE; THENCE 
NORTHWARDLY ALONG A CURVE TO THE RIGHT HAVING A RADIUS OF 330.00 FEET WITH A DISTANCE OF 
43.90 FEET TO THE POINT OF BEGINNING, ACCORDING TO A SURVEY BY THE STERLING COMPANY DURING 
THE MONTH OF MAY 2008 UNDER ORDER NUMB~R 08-03-050 . 

PARCEL2: . 
A TRACT OF LAND BEING .APART OF CITY BLOCK 733 OF THE CITY OF ST. LOUIS, MISSOURI, INCLUSIVE OF 
THOSE STREETS AND ALLEYWAYS VACATED TIIEREIN, AND BEING MORE PARTICULARLY DESCRIBED AS: 

BEGINNING AT THE INTERSECTION 01~ THE SOUTH LINE OF SOUTH TRUDEAU STREET, 40 FEET WIDE, 
WITH THE EAST LINE OF SECOND STREET, 65 FEET WIDE; THENCE ALONG SAID SOUTH LINE OF SOUTH 
TRUDEAU STREET SOUTH 67° 05' 23" EAST 315.17 FEET TO THE WEST LINE OF DEKALB STREET, 60 FEET WIDE; 
THENCE ALONG THE WEST LINE OF DEKALB STREET SOUTH 23° 23' 25" WEST 136.26 FEET TO THE 

· CENTERLINE OF A 20 FOOT WIDE ALLEY; TII.I~NCE ALONG SAID CENTERLINE OF 20 FOOT WIDE ALLEY NORTH 
67° 05' 23" WEST 313.80 FEET TO· SAID EAST LINE OF SECOND STREET; THENCE ALONG SAID EAST LINE OF 
SECOND STREET NORTH 22° 48' 53" EAST 136.26 FEET TO THE POINT OF BEGINNING, ACCORDING TO A 
SURVEY BY IDE STERLING COMPANY DURINO THE MON1R OF MAY 2008 UNDER ORDER NUMBER 08-03-050. 

·rARCEL3: . 
A TRACT OF LAND BEING A PART OF LOT I OF TIIE SUBDIVISION OF BLOCK 714 AND PART OF BLOCK 706 (P:B. 
60 PG. 41), ALL OF CITY BLOCKS 735, AND 6501 AND APART OF CITY BLQGKS 723, 724 AND 738, INCLUSIVE OF 
THOSE STREETS AND ALLEYWAYS V A.CATED 1HEREIN, ALL IN Tiffi CITY OF ST. LOUIS, MISSOURI AND 
BEING MORE PARTICULARLY DESCRIBED AS FOLLOWS: 
BEGINNING AT THE INTERSECTION OF THE CENTERLINE OF RUSSELL (SO' WIDE) AVENUE VACATED BY 
ORDINANCE NUMBER 50258 AN THE SOUTH LINE OF SECOND (60' WIDE) STREET, SAID POINT ALSO BEING ON 
THE SOUTH LINE OF LOT l·OF A SUBDIVISION OF BLOCK 714 AND PART OF BLOCK 706AS PER THE PLAT 
THEREOF RECORDED IN PLAT BOOK 60 PAGE 41 OF TIIE ST. LOUIS CITY RECORDS; THENCE WITH TilE 
VACATED CENTERLINE OF RUSSELL AVENUE AND THE SOUTH LINE OF SAID LOT 1, SOUTH 66°56'57" EAST 
716.34 FEET TO THE INTERSECTION OF 11IE CENTERLINE RUSSELL A VENUE VACATED BY ORDINANCE 
NUMBER 49861 AND THE CENTERliNE OF KOSCIUSKO (60' WIDE) STREET VACATED BY ORDINANCE NUMBER · 
S02S8; THENCE WITH THE CENTERLINE OF VACATED KOSCIUSKO STREET, NORTH 22°45'50" EAST 212.09 FEET 
TO A POINT ON TIIE SOUTH LINE OF LOT B OF THE SUBDMSION OF BLOCK 714 AS PER THE PLAT TIIEREOF 
RECORDED IN PLAT BOOK 03292005 PAGE 480 OF 1HE ST. LOUIS CITY RECORDS; THENCE DEPARTJNG·THE 
VACATED CENTERLINE OF KOSCIUSKO STREET WITH THE SOUTH LINE OF SAID LOT B, SOUTH 67°30~32" EAST 
1.47 FEET TO A POINT, FROM SAID POINT A FOUND CROSS BEARS NORTH 17°11'38" EAST 0.03 FEET; TIIENCE 
CONTINUING WITH THE SAID SOUTH LINE, NORTH 23°33'59" EAST 160.64 FEET TO A POINT; THENCE NORTH 
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26°57'33" EAST 30.92 FEET TO A POINT, FROM SAID POINT A FOUND COITON PICKER SPINDLE BEARS SOUTH 
04°37'20" EAST 0.04 FEET; THENCE SOUTH 82°50'37" EAST 19.95 FEET TO A FOUND COTION.PICKER SPINDLE; 
THENCE SOUTH 71°53 '07" EAST 243.53 FEET TO A COTTON PICKER SPINDLE FOUND FOR THE INTERSECTION 
OF THE SOUTH LINE OF SAID SUBDIVISION OF BLOCK 714 AND THE EAST LINE OF LESPERANCE (100' WIDE) 
STREET VACATED BY ORDINANCE NUMBER 55123; THENCE DEPARTING THE SOUTH LINE OF SAID 
SUBDIVISION OF BLOCK 714, WITH THE SAID EAST LINE OF VACATED LESPERANCE STREET, SOUTH 27°28'08" 
WEST 77.52 FEET TO A POINT ON THE SOUTH LINE OF LESPERANCE STREET; THENCE WITH THE SAID SOUTH 
LINE, SOUTH 62°31 '52" EAST 102.95 FEET TO A POINT OF THE EAST LINE OF CITY BLOCK 732 AND THE WEST 
LINE OF MISSOURI P AClFIC RAILROAD RIGHT-OF-WAY; THENCE WITH THE WEST RIGHT -OF-WAY LINE, 
SOUTH 18°52'52" WEST 320.64 FEET TO A POINT ON THE NORTH LINE OF RUSSELL (50' WIDE) AVENUE; 
THENCE WITH l'HE NORTH LINE OF SAID RUSSELL AVENUE, NORTH 66°56'57" WEST 37.96 FEET TO THE EAST 
LINE OF RUSSELL A VENUE VACATED BY ORDINANCE NUMBER 50258; THENCE WITH THE SAID EAST LINE, 
SOUTH 23°03 '03" WEST 50.00 FEET TO A POINT ON THE SOUTH LINE OF SAID RUSSELL A VENUE; THENCE Willi 
THE SAID SOUTH LINE SOUTH 66°56'57" EAST 41.60 FEET TO THE AFORESAID WEST LINE OF MISSOURI 
PACIFIC RAILROAD RIGHT-OF-WAY; THENCE Willi THE SAID WEST RIGHT-OF-WAY LINE, SOUTH 18°52'52" 
WEST 305.91 FEET TO A POINT OF CURVATURE; THENCE ALONG A CURVE TO THE RIGHT WITH A RADIUS OF 
680.00 FEET WITH AN ARC LENGTH OF 173.54 FEET TO A POINT OF TANGENCY; THENCE SOUTH 33°30'12" 
WEST 857.68 FEET TO THE CENTERLINE OF BARTON (66' WIDE) STREET; THENCE WITH THE SAID CENTERLINE 
OF BARTON STREET AND THE SOUTH LINE OF THAT PART OF BARTON STREET VACATED BY ORDINANCE NO. 
57176, NORTH 67°00'08" WEST 218.34 FEET TO A POINT; THENCE NORTH 22° 59' 52" EAST 33.00 FEET ALONG 
THE WEST LINE OF SAID BARTON STREET VACATION TO TifE NORTH LINE OF SAID BARTON STREET; THENCE 
ALONG SAID NORTH LINE OF BARTON STREET NORTH 67° 00' 08" WEST 400.17 FEET TO THE CENTERLINE OF 
DEKALB STREET, 60 FEET WIDE, BEING TIIE SOUTHWEST CORNER OF THAT PART OF DEKALB STREET 
VACATED BY ORDINANCE NO. 45381; THENCE ALONG SAID CENTERLINE AND THE WEST LINE OF SAID 
DEKALB STREET VACATION NORTH 23° 08' 39" EAST 162.50 FEET; THENCE SOUTH 67° 00' 05" EAST 185;50 FEET; 
THENCE NORTH ~3° 17' 27" EAST 78;00 FEET; THENCE SOUTfl67° 00' 04" EAST 185.70 FEET TO THE CENTERLINE 
OF KOSCIUSKO STREET, 60 FEET WIDE, VACATED BY ORDINANCE NO. 57176; TIIENCE ALONG SAID 
CENTERLINE NORTH 23° 26' 15" EAST259.77 FEET; THENCE NORTH 66° 33' 45" WEST 30.00 FEET TO THE WEST 
LINE OF VACATED KOSCIUSKO STREET; THENCE SOUTH 53° 18' 35" WEST 30. i2 FEET TO A POINT OF 
CURVATURE; THENCE SOUTHWARDLY AWNG A CURVE TO THE RIGHT HAVING A RADIUS OF 320.00 FEET A 
DISTANCE OF 240.07 FEET; THENCE NORTH 67° 00' 02" WEST 113.69 FEET TO THE EAST LINE OF DEKALB 
STREET, 60 FEET WIDE; THENCE ALONG SAID EAST LINE OF DEKALB STREET NORTH 23° 08' 39" EAST 224.00 
FEET; THENCE NORTH 23° 23' 25" EAST 342!70 FEET TO THE EASTWARD EXTENSION OF THE NORTH LINE OF 
SOUTH TRUDEAU STREET, 40 FEEf WIDE; THENCE ALONG SAID EASTWARD EXTENSIO~ AND THE NOR Til 
LINE OF SOUTH TRUDEAU STREET NORTfl67° 05' 23" WEST 375.57 FEET TO THE EAST LINE OF SECOND 
STREET, 60 FEET WIDE; THENCE ALONG SAID EAST LINE OF SECOND STREET NORTH 22° 48' 53" EAST 418.63 
TO THE POINT OF BEGINNING, ACCORDING TO A SURVEY BY THE STERLING COMPANY DURING THE MONTH 
OF MAY 2008 UNDER ORDER NUMBER 08-03-050. 

PARCEL4: 
A TRACT OF LAND BEING A PART OF LOT 1 OF A SUBDIVISION OF BLOCK 714 AND PART OF BLOCK 706 (P.B. 60 
PG. 41) BEING APART OF CITY BLOCK 714, INCLUSIVE OF THOSE STREETS AND ALLEY WAYS VACATED 
THEREIN, IN TIIE CITY OF ST .. LOUIS AND BEING MORE PARTICULARLY DESCRIBED AS FOLLOWS: 
BEGINNING AT THE INTERSECTION OF THE CENTERLINE OF SECOND (60' WIDE) STREET, VACATED BY 
ORDINANCE NO 55641 AND THE NORTH LINE OF RUSSELL (SO' WIDE) A VENUE, SAID POINT ALSO BEING THE 
SOUTHWEST CORNER OF LOT 1 OF A SUBDIVISION OF BLOCK 714 AND PART OF BLOCK 706 AS PER THE PLAT 
TIIEREOF RECORDED IN PLAT BOOK 60 PAGE 41 OF THE ST. WUIS CITY RECORDS; THENCE WITH THE 
VACATED CENfERUNE OF SECOND STREET AND THE WEST LINE OF SAID SUBDMSION OF·BLOCK 714 AND 

· PART OF BLOCK 706, NORTH 22°5 I '00" EAST 379.42 FEET AND NORTH 38°50'39" EAST 2.18 FEET TO A POINT ON 
TilE WESTERN PROLONGATION OF THE SOUfH LlNE OF THE SUBDIVISION OF BLOCK 714 AS PER TilE PLAT 
THEREOF RECORDED IN PLAT BOOK 03292005 PAGE 480 OF TilE ST. WUIS CITY RECORDS; TIIENCE 
DEPARTING 1liE VACATED CENTERLil'ffi OF SECOND STREET WITH TilE SOUTII LINE OF SAID SUBDIVISION 
OF BLOCK 714, SOUTH 66°54'54" EAST 394.21 FEET TO A POINT; THENCE SOUTII23"28'24" WEST 197.!)1 FEET TO 
A POINT; THENCE SOUTH 67°30'32" EAST 35:l.37 FEET TO A POINT IN THE CENTERLINE OF KOSCIUSKO (60' 
WIDE) STREET VACATED BY ORDINANCE NUMBER 50258, SAID POINT ALSO.BEING ON THE EAST LINE OF. 
AFORESAID SUBDMSIONOF BLOCK 714 AND PART OF BLOCK 706 (P.B. 60 PG. 41); THENCE WITiiTHE 
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CENTERLfNE OF VACATED KOSCIUSKO STREET AND THE EAST UNE OF SAID LOT 1, SOUTH 22' 45' 50" WEST 
212.09 FEET TO THE INTERSECTION OF THE CENTERLINE OF VACATED KOSCIUSKO STREET AND THE 
CENTERLINE OF RUSSELL (50' WIDE) A VENUE VACATED BY ORDINANCE NUMBERS 49861, 47995 AND 50258, 
SAID POINT ALSO BEING ON THE SOlJTI{EAST CORNER OF SAID LOT 1 OF THE SUBDIVISION OF BLOCK 714 
AND,PARTOF BLOCK 706 (P.B. 60 PG. 41); THENCE WITH THECENTERL£NEOF VACATED RUSSELL AVENUE 
AND THE SOUTH LINE OF THE SUBDIVISION OF BLOCK 714 AND PART OF BLOCK 706, NORTH 66°56'57" WEST 
7 I 6.34 FEET TO A POINT; TIIENCE DEPARTING TIIE VACATED CENTERLINE OF RUSSELL A VENUE, WITH THE 
SOUTH LINE OF THE SUBDIVISION OF BLOCK 714 AND PART OF BLOCK 706, NORTH 22°48'53" EAST 5.09 FEET 
TO A POINT; THENCE NORTH 22°51 '00" EAST 19.91 FEET TO A POINT; THENCE NORTH 66°59'53" WEST 30.00 
FEET TO THE POINT OF BEGINNING, ACCORDING TO A SURVEY BY THE STERLING COMPANY DURING THE 
MONTH OF MAY 2008 UNDER ORDER NUMBER 08-03-050. 

PARCELS: 
A TRACT OF LAND BEING APART OF CITY BLOCK 872, IN THE CITY OF ST. LOUIS, MISSOURI AND BEING MORE 
PARTICULARLY DESCRIBED AS FOLLOWS: 
BEGINNING AT THE INTERSECTION OF THE EAST LINE OF FIRST (106' WIDE) STREET AND THE NORTH LINE OF 
VICTOR (60' WIDE) STREET THENCE WITH THE.EAST LINE OF SAID FIRST STREET, NORTH 33°06'49" EAST 
281:25 FEET TO THE SOUTHWEST CORNER OF A TRACT OF LAND DESCRIBED IN A DEED TO RHINO 
ENTERPRISES RECORDED ON 07/28/98 Wffii A DAILY NUMBER 215; TIIEN~E DEPARTING THE EAST LINE OF 
FIRST STREET WITH THE SOUTH LINE OF RHINO ENTERPRISES TRACT, SOUTH 52°08'36" EAST 301.44 FEET TO 
A POINT ON THE WEST LINE OF WHARF AS DESCRIBED IN ORDINANCE NO. 5403; THENCE WITH THE WEST 
LINE OF SAID WHARF, SOUTH 33°13'02" WEST 268.82 FEET AND SOUTH 37~9'40" WEST 12.35 FEET TO THE 
NORTH LINE OF AFORESAID VICTOR STREET; THENCE WITH THE SAID NORTH LINE, NORTH 52°08'36" WEST 
300.03 FEET TO THE POINT OF BEGINNING, ACCORDING TO A SURVEY BY THE STERLING COMPANY DURING 
THE MON'ffi OF MAY 2008 UNDER ORDER NUMBER 08-03J()50. 

PARCEL6: 
AN APPURTENANT, NON-EXCLUSIVE WATER MAIN EASEMENT ESTABLISHED BY THE EASEMENT 
AGREEMENT RECORDED IN BOOK 05222006 PAGE 0276. 

Counters~gned: 
Authorized Signatory 
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ATTACHMENT IV: 

INTRODUCTION 

1. The purpose ofthis Scope ofWork (SOW) for the former Monsanto/Solutia Queeny Facility 
in St. Louis, Missouri (Facility) is to define the requirements, standards and guidelines which 
shall be followed by the Respondents to accomplish the following Tasks: 

Task I: If requested by EPA, to prepare a Corrective Measures Study (CMS) that 
identifies, coinpares and recommends alternatives to address the contamina_tion at, and/or 
originating from, Respondent's Facility. 

Task II: To perform the Corrective Measureslmplementation (CMI) that implements the 
remedy selected by EPA to prevent, mitigate, and/or remediate any migration or release 
of solid and/or hazardous wastes and/or hazardous constituents at, and/or from, the 
Facility. 

In accomplishing the above Tasks, the Respondents shall comply with the provisions of the 
corresponding Administrative Order on Consent (Order) between the United States 
Environmental Protection Agency (EPA) and Respondents SWH Investments II (SWH) and 
Environmental Operations, Inc. (EOI) this SOW and all applicable EPA guidance (including, but 
not limited to, the guidance documents referenced in the Order and this SOW). The Statement of 
Work and schedule for currently identified work to be performed under the Order is set forth 
below. 

TASK 1: IDENTIFICATION AND DEVELOPMENT 
OF THE CORRECTIVE MEASURE ALTERNATIVE OR ALTERNATIVES 

2. Respondents shall conduct a focused Corrective Measures Study (CMS) that shall identify, 
screen and develop the alternative or alternatives for removal, containment, treatment and/or 
other remediation of the contamination based on the overall protection of human health and the 
environment. This focused CMS shall take into account EPA's comments on the Interim 
Measures Completion Report, and shall address any issues of data gaps or additional alternatives 
that need to be considered for EPA to be able to select the final remedy for the Facility. 

3. The CMS shall identifY/develop how alternatives provide human health and environmental 
protection, attain media cleanup standards based on the ability of alternatives to achieve the 
media cleanup standards prescribed in the Order. Respondents shall identify/develop how 
measures control the sources of releases by describing how alternatives reduce or eliminate to the 
maximum extent possible further releases. Respondentsshall identify/develop methods to 
comply with standards for the management of wastes generated during corrective measures. 

4. Draft CMS Report. Within sixty (60) days of EPA approval of the Interim Measures 
Completion Report, Respondents shall submit to EPA for approval a draft CMS Report. The 
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draft CMS Report shall describe a detailed evaluation of corrective measure alternatives and a 
recommendation as to the alternative (or alternatives) which should be selected to address 
contamination originating at SWMUs and/or AOCs at the Facility. The draft CMS report shall 
address, without limitation, all items set forth in this Task, below: 

a. Statement of purpose: The draft CMS Report shall describe the purpose of the 
document and provide a summary description of the project; 

b. Description of Current Conditions: The draft CMS Report shall include a brief 
discussion of any new information that has been developed since the Effective Date of 
the Order, including the performance of the Interim Measures. This discussion shall 
concentrate on those issues which could significantly affect the evaluation and selection 
of the corrective measure alternative( s ); 

c. Corrective Action Objectives 

The draft CMS Report shall describe and propose Respondents' corrective action 
objectives. Specifically, Respondents shall propose applicable media cleanup standards 
for each medium where Facility-related contamination poses an unacceptable risk to 
human health and the environment. The corrective action objectives shall be based on 
promulgated federal and state standards, risk-derived standards, and all data and 
information gathered during the corrective action p~ocess (e.g., from interim measures, 
RCRA Facility Investigation, etc.), and/or other applicable guidance documents. If no 
specific standards exist for a given contaminant and media, the Respondents shall 
propose and justify a media cleanup standard for such contaminant and/or media; 

d. Identification, Screening, and Development of Corrective Measure 
Alternatives 

(I) Identification of Technologies: 

(a) The draft CMS Report shall list and describe potentially applicable 
technologies for each affected media that may be used to achieve the 
corrective action objectives proposed by Respondent. The draft CMS 
Report shall include a table that summarizes the available technologies; 

(b) The draft CMS Report may consider innovative treatment 
technologies, especially in situations where existing corrective measure 
technologies are limited. Innovative technologies are defined as those 
technologies utilized for source control other than incineration, 
solidification/stabilization, and pumping with conventional treatment for 
contaminated groundwater. The EPA may require treatability studies 
and/or on-site pilot scale studies to evaluate the effectiveness of any 
proposed innovative treatment technologies; 
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(c) Respondents may conduct, and include in the draft CMS Repoti, 
laboratory and/or bench scale studies to determine the applicability of a 
corrective measure technology or technologies to facility conditions. The 
methodology of these studies is subject to EPA review and approval; 

(d) If Respondents propose laboratory and/or bench scale studies, 
Respondents shall develop and submit a testing plan to the EPA for review 
and approval that identifies the type(s) and goal(s) of the study or studies, 
the level of effort needed, and the procedures to be used for data 
management and interpretation. Upon completion of the testing, the 
Respondents shall evaluate the testing results to assess the technology or 
technologies with respect to the site-specific questions identified in the test 
plan; and 

(e) The draft CMS Report shall summarize the testing program and its 
results (if studies are performed), both positive and negative. 

(2) Screening ofTechnologies: 

(a) The draft CMS Report shall present a screening of corrective measures 
technologies to demonstrate why certain corrective measures technologies 
may not prove feasible to implement given the existing set of waste and 
site-specific conditions; and 

(b) If only one corrective measure alternative is being analyzed, the draft 
CMS Report shall indicate any technological limitations given waste- and 
site-specific conditions at the Facility for which it is being considered. 
Respondents shall present these findings in tabular form. 

(3) Corrective Measure Development: 

(a) The draft CMS Report shall assemble the technologies that pass the 
screening step into specific alternatives that have the potential to meet the 
corrective action objectives for each media: and 

(b) Each alternative proposed in the draft CMS Report shall consist of an 
individual technology or a combination of technologies used in sequence 
(i.e., a treatment train). Different alternatives may be considered for 
separate areas ofthe Facility. The developed alternatives shall be carried 
forward for evaluation using the EPA's four General Standards for 
Remedies and Remedy Selection Decision Factors. 

5. General Standards for Remedies 
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For each remedy which warrants a more detailed evaluation, the draft CMS Report shall 
provide detailed documentation of how the potential remedy will comply with each ofthe 
General Standards for Remedies listed below. These standards reflect the major technical 
components of remedies including cleanup of releases, source control and management of wastes 
that are generated by remedial activities. Specifically these standards are: 

a. Be protective of human health and the environment; 

b. Attain media cleanup standards set by the EPA; 

c. Control the source(s) of releases so as to reduce or eliminate, to the extent practicable, 
further releases that may pose a threat to human health and the environment; and 

d. Comply with any applicable standards for management of wastes. 

6. Any corrective measure alternative proposed by Respondents in the draft CMS Report must 
satisfy the four General Standards for Remedies in order to be carried forward for evaluation 
using the Remedy Selection Decision Factors. In evaluating the selected corrective measure 
alternative or alternatives, the Respondents shall prepare and submit information that documents 
that the specific remedy will meet the standards listed above. A detailed explanation of the 
General Standards for Remedies is set forth below. 

7. Any proposed Remedy must be Protective of Human Health and the Environment 

The standard for protection of human health and the environment is a general mandate of 
the RCRA statute. This standard requires that remedies include those measures that are needed 
to be protective, but are not directly related to media cleanup, source control, or management of 
wastes. The draft CMS Report shall include a discussion on what types of short term remedies 
are appropriate for the Facility in order to meet this standard. l11is infonnation must be provided 
in addition to a discussion of how the other corrective measure alternatives meet this standard. 

8. Any proposed remedy must attain Media Cleanup Standards Set by the EPA 

Remedies will be required to attain media cleanup standards which are set by EPA (based 
on state or federal regulations (e.g., groundwater standards) or other standards which are set by 
the EPA). Certain technical aspects ofthe remedy, such as the practical capabilities ofremedial 
technologies, may influence to some degree the media cleanup standards that are established. 
The draft CMS Report shall address whether the potential remedy will achieve the preliminary 
remediation objective as identified by the EPA as well as other alternative corrective action 
objectives that may be proposed by the Respondent. Respondents shall also include an estimate 
of the time frame necessary for each alternative to meet these standards. 
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9. Any proposed remedy must ControJ the Sources of Releases 

A critical objective of any remedy proposed by Respondents must be to stop further 
environmental degradation by controlling or eliminating further releases that may pose a threat to 
human health and the environment. An effective source control program is essential to ensure 
the long-term effectiveness and protectiveness of the corrective action program. As part of the 
draft CMS Report, the Respondents shall address the issue of whether source control measures 
are necessary, and if so, the type of source control actions that would be appropriate. Any source 
control measure proposed shall include a discussion on how well the method is anticipated to 
work given the particular situation at the Facility and the known track record of the specific 
technology. 

10. Any proposed remedy must compJy With Any Applicable Standards for Management 
of Wastes. 

The draft CMS Report shall include a discussion of how the specific waste management 
activities will be conducted in compliance with all applicable state or federal regulations (e.g., 
the land disposal restrictions). 

11. Remedy Selection Decision Factors 

Any remedy proposed by Respondents shall be evaluated according to EPA's Remedy 
Selection Decision Factors. The Remedy Selection Decision Factors are five factors that the 
EPA considers in selecting/approving a remedy that meets the four General Standards listed 
above. These factors represent a combination of technical measures and management controls 
for addressing the environmental problems at the Facility. The five factors are: 

a. Long-term reliability and effectiveness; 

b. Reduction in the toxicity, mobility or volume of wastes; 

c. Short-term effectiveness; 

e. Implementability; and 

f. Cost. 

The draft CMS Report shall discuss and provide information in support of Respondent's 
application of these factors in the evaluation of corrective action alternatives. Examples of the 
types of information required are provided below: 

12. Long-ter~ Reliability and Effectiveness 
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Demonstrated and expected reliability is a way of assessing the risk and effect of failure. 
The draft CMS Report shall consider whether the technology or a combination of technologies 
have been used effectively under analogous site conditions, whether failure of any one 
technology in the alternative would have an immediate impact on receptors, and whether the 
alternative would have the flexibility to deal with uncontrollable changes at the site (e.g., heavy 
rain stonns, earthquakes, etc.). The draft CMS Report shall evaluate each corrective measure 
alternative in terms of the projected useful life of the overall alternative and of its component 
technologies. Useful life is defined as the length of time the level of effectiveness can be 
maintained. 

13. Reduction in the Toxicity, Mobility or Volume of Wastes 

The draft CMS Report shall discuss how the alternatives employ techniques, such as 
treatment technologies, to eliminate or substantially reduce the inherent potential for the wastes 
in SWMUs (and/or contaminated media at the Facility) to cause future environmental releases or 
other risks to human health and the environment. Considerations include the amount of 
contaminants destroyed or treated, the degree of expected reduction in toxicity, mobility, and 
volume, the degree to which the treatment is irreversible, and the type and quantity of residuals 
remaining after treatment. 

14. Short-term Effectiveness 

The draft CMS Report shall evaluate the short-term effectiveness of each of the 
alternatives as proposed. Short-term effectiveness considers the protection of the community 
and on-site work force (both Facility and remedial) during the performance of the corrective 
action, along with any short-term environmental impacts. An important aspect of the short-term 
effectiveness factor is the consideration of the time a remedy requires to attain the media cleanup 
standards. 

1~. Implementability 

The draft CMS Report shall evaluate Respondent's ability to construct and operate each 
corrective measure alternative proposed. Key elements include the reliability of the technology, 
the ease of undertaking additional corrective action (if necessary), and the ability of the 
Respondents to monitor the effectiveness of the corrective action. Examples of information the 
draft CMS Report shall consider when assessing implementability include: 

a. The administrative activities needed to implement the corrective measure alternative 
(e.g., permits, rights ofway, offsite approvals, etc.) and the length oftime these activities 
will take; 

b. The constructability, time for implementation, and time for beneficial results; 
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c. The availability of adequate offsite treatment, storage capacity, disposal services, 
needed technical services and materials; and 

d. The availability of prospective technologies for each corrective measure alternative. 

16. Cost 

The relative cost of a remedy may be considered, pa1ticularly when several different 
technical alternatives to remediation otTer equivalent protection of human health and the 
environment, but vary widely in cost. When presenting cost estimates, the draft CMS Repmt 
shall include costs for engineering, site preparation, construction, materials, labor, 
sampling/analysis, waste management/disposal, permitting, health and safety measures, training, 
operation and maintenance, etc., and shall be presented in tabular form. The cost estimates for 
the alternatives shall be categorized as capital costs and operation and maintenance costs, and the 
Respondents shall present the present worth cost of each alternative using a discount rate of five 
(5) percent before taxes and after inflation. 

17. Final CMS Report: 

Within ( 60) calendar days of receipt of EPA's comments, Respondents shall finalize the 
CMS Report incorporating comments received from EPA on the Draft CMS Report, and shall 
resubmit a Final CMS Report for EPA approval. Within the Final CMS Report, the Respondents 
may recommend a preferred cmTective measure alternative for consideration by the EPA. Such a 
recommendation should include a description and supporting rationale for the proposed remedy, 
consistent with the General Standards for Remedies and the Remedy Selection Decision Factors 
that appear above. EPA will review and/or approve and/or modifY this submittal in accordance 
with Section VIII of the Order. EPA's approval of the Final CMS Report, and any 
recommendation for a remedy recommended by Respondents shall not bind EPA to select 
Respondent's recommended remedy as the final remedy selected for the facility. 

TASK II- CORRECTIVE MEASURES IMPLEMENTATION 

18. Within sixty ( 60) calendar days of receipt of notification from EPA that the public comment 
period for EPA's proposed remedy has been completed and EPA has selected a fmal corrective 
action for the Facility, Respondents shall submit a Con·ective Measures Implementation (CMI) 
Workplan to EPA and the Missouri Department ofNatural Resources (MDNR). The required 
CMI Workplan shall specify the work required for the design, construction, implementation, and 
continued performance monitoring, and completion criteria of EPA's selected final corrective 
action at the facility. EPA will review and/or approve and/or modifY this submittal in 
accordance with Section VIII of the Order (including the updated SAP, QAPP, Health and Safety 
Plans and O&M Plans). The CMI Workplan shall include, at a minimum, the following 
elements: 
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a. Introduction/Purpose: The CMI Workplan shall contain a description of the purpose of 
the document and a summary description of the project; 

b. Summary of corrective action objectives; 

c. Description of the final corrective measure selected by EPA and the rationale for the 
remedy selection; 

d. Perfom1ance expectations; 

e. Preliminary design criteria and rationale; 

f. General operation and maintenance requirements; 

g. Startup Procedures, including all applicable system startup procedures, including 
operational testing; 

h. Long term monitoring requirements; 

i. Design and implementation considerations to implement the selected remedy, to 
include, but not be limited to: 

( 1) Anticipated technical problems; 
(2) Additional engineering data that may be required; 
(3) A description of any permits and regulatory requirements; and 
(4) Access, easements and right-of-way. 

J. Cost estimates, including the capital and O&M costs for implementing the corrective 
action. 

1. Project Schedule- The CMI Workplan shall also specify a schedule for key elements of the 
bidding and constmction process, and for the initiation of all major corrective action constmction 
tasks. 

2. Updated SAP, QAPP, Health and Safety and O&M Plans- The CMI Workplan also shall 
include updates of the referenced plans, either as amendments, or stand alone documents. The 
updated· Plans shall be revised as appropriate to address the requirements of implementing the 
final corrective action for the Facility. The O&M component ofthe CMI Workplan shall address 
all elements set forth below, including but not limited to, Project Management, Waste 
Management Procedures and Contingency Procedures. 

3. OPERATIONS AND MAINTENANCE PLAN- Within the CMI Workplan Respondents 
shall also submit to EPA an Operations and Maintenance (O&M) Plan that outlines procedures 
for performing operations, long-term maintenance and monitoring of the Interim Measures 
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required by this Statement of Work. EPA will review and/or approve and/or modify this 
submittal in accordance with Section VUI of the Order. The O&M Plan shall, at a minimum, 
include the following elements: 

a. Project Management- The O&M Plan shall describe the management approach 
including levels of personnel authority and responsibility (including an organizational 
chart), lines of communication and the qualifications of key personnel who will operate . 
and maintain the Interim Measures (including contractor personnel); 

b. System description- The O&M Plan shall describe the Interim Measures and identify 
significant equipment, as applicable to each Interim Measure. Provide schematics or 
process diagrams to illustrate system design and operation; 

c. Personnel Training- The O&M Plan shall describe the training process for O&M 
personnel, as applicable. Respondents shall prepare, and include the technical 
specifications governing the operation of the groundwater migration control system and 
LNAPL systems, and the support requirements for the following: 

i. Appropriate service visits by experienced personnel to supervise the 
installation, adjustment, start-up and operation of the Interim Measure systems; 
and 

ii. Training covering appropriate operational procedures once the start-up has 
been successfully accomplished. 

d. Start-Up Procedures -The O&M Plan shall describe all applicable system start-up 
procedures including any operational testing; 

e. Operation and Maintenance Procedures - The O&M Plan shall describe all normal 
operation and maintenance procedures including: 

( l) A description of tasks for operation; 
(2) A description of tasks for maintenance; 
(3) A description of prescribed treatment or operation conditions; and 
( 4) A schedule showing the frequency of each O&M task. 

f. Data Management and Documentation Requirements - The O&M Plan shall specify 
that Respondents shall collect and maintain the following information: 

( 1) Progress Report Infonnation; 
(2) Monitoring and Laboratory data; 
(3) Records of operating costs; and 
(4) Personnel, maintenance and inspection. 
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g. Application of Quality and Assurance Project Plan/Sampling and Analysis Plan: 

. The O&M Plan shall describe actions necessary to apply the QAPP and SAP (Task I) to 
ensure that all information, data and resulting decisions are technically sound, statistically 
valid and properly documented. 

h. The O&M Plan shall specify a replacement schedule for equipment and installed 
components; 

i. Waste Management Practices- The O&M Plan shall describe anysolid 
wastes/hazardous wastes/LNAPL which may be generated by the operation of the Interim 
Measures and describe how they will be managed; 

j. ContingencyProcedures- The O&M Plan shall describe, as applicable, the following 
types of contingency procedures necessary to ensure system operation in a manner protective 
of human health and the environment: 

(I) Procedures to address system breakdowns and operational problems including a list 
of redundant and emergency back-up equipment and procedures; 

(2) Alternative procedures to be implemented if the interim measure systems suffer 
completeJailure. The alternative procedures must be able to achieve the performance 
standards for the Interim Measures until system operations are restored; 

(3) The O&M Plan shall specify that, in the event of a major breakdown and/or the 
failure ofthe Interim Measure, Respondents shall notify EPA and MDNR within 24 
hours of the event; and 

(4) The O&M Plan shall specifY the procedures to be implemented in the event that the 
Interim Measures are experi~ncing major operational problems, are not performing to 
design specifications, and/or will not achieve the Interim Measure perfonnance standards. 

4. Corrective Measure Completion Criteria- The CMI Workplan shall propose the process 
and criteria for determining when the implemented corrective measures have achieved the 
corrective action objectives. The CMI Workplan shall also describe the process and criteria for 
determining when maintenance and monitoring may cease. 

5. Corrective Measures Implementation Report- Within thirty (30) days after the completion 
of the implementation/construction activities required by the approved CMI Workplan, 
Respondents shall submit a Corrective Measures Implementation Report, which shall include at a 
minimum, the following elements: 

a. A statement of the purpose of the Report; 
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b. A synopsis of the corrective measure, design criteria, and a certification that the corrective 
measure was constructed and implemented in accordance with the approved CMI Workplan; 

c. An explanation and description of any modifications to the approved CMI Workplan and 
design specifications, and why such modifications were necessary and appropriate; 

d. Copies of any sampling/test results for operational testing and/or monitoring that 
documents how initial operation of the corrective measure compares to design criteria; 

e. A summary of significant activities that occurred during the implementation/construction, 
including a discussion of any problems encountered and how such problems were addressed; 

f. A summary of all inspection findings (including copies of inspection reports, documents 
and appendices); and 

g. Copies of as-built drawings and photographs. 

6. Corrective Measures Completion Report- When Respondents believe that they has 
satisfied the EPA approved completion criteria, Respondents shall submit to EPA and MDNR a 
Corrective Measures Completion Report, for review and approval by EPA in accordance with 
Section VIII ofthe Order. The CMCR shall fully document how the corrective action objectives 
and corrective measure completion criteria have been satisfied, and shall justify why the 
corrective measure and/or monitoring may cease. The CMCR shall, at a minimum, include the 
following elements: 

a. A synopsis of the corrective measure; 

b. Corrective Measure Completion Criteria - the CMCR shall include the process and criteria 
used to detem1ine, and recommend, that the corrective measure, maintenance and monitoring 
may cease; 

c. A demonstration that the corrective action objectives and corrective measure completion 
criteria have been met. The CMCR shall include results of tests and/or monitoring that 
documents how operation of the corrective measure compares to, and satisfies, the corrective 
action objectives and completion criteria; 

d. A summary of work accomplishments (e.g. performance levels achieved, total hours of 
operation, total volume treated and/or excavated volumes of media, nature and volume of 
wastes generated, etc.); 

e. A summary of significant activities that occurred during operation of the corrective 
measure, including a discussion of any problems encountered and how such problems were 
addressed; 
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f A summary of inspection findings (including copies of key inspection documents in 
appendices); and 

g. A summary of total operation and maintenance costs. 




